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(Addresses 4000H - 5FFFH, 8K) 













Bldirecttonal bus-driver 


CPUAD.OO 

2 

LS245# .a 

IPData.OO 

CPUAD.01 

3 

A1 

D1 

IPData.01 

CPUA0.02 

4 


HI 16 

IPData.02 

CPUAD.03 

5 



IPData.03 

CPUA0.04 

6 


14 

IPData.04 

CPUAD.OS 

7 


U4 

IPOata.05 

CPUAD.06 

8 


^“12 

IPOata.06 

CPUAD.07 

9 


11 

IPData.07 



T 

CS’ 

f s>AtoB 


I/O 

Data Bus 

(lOPData.xx on backplane) 


IPDataOut 


EnabtelPOata* 


CPUAD.OO 

CPUAD.01 

CPUAD.02 

CPUA0.03 

CPUAD.04 

CPUA0.05 

CPUAD.06 

CPUAD.07 


IPDataOut 


1 LS24S# 

AO 

BO 

A1 

B1 

A3 

B3 

AS 

B5 

A6 

B6 

T 

CS’ 


Bidirectional bus-driver 

- 

[ 18_ IPAData.O 

17_IP^D_ata.1 

I 16_ IPAData.2 

: 15_ IPAData.3 

14_ IPAData.4 

: 13_ IRAOata.5 

! 12_ lPAData.6 

J11_ IPAData.7 

J b12 T s 1 s>A toB 

EnablelPAData* 


I tI j!fTP034 
tl #TP035 
tl #TP036 
tl #TP037 
tl #TP03a 
tl #TP039 
tl #TP040 
tl #TP041 


Alternate 

I/O 

Data Bus 


Enable Data Bus Prom 
(EnDataProm) 


\6 IPIORdWr 

'^LSOO a12b I 


Dma ChO DAck FloppyPataAck 
Dma Chi OAck CPOmaAck 
Dma Ch2 DAck’ DfTiaCh2Ack’ 
Dma Ch3 DAck’ DmaCh3Ack* 

IPAcldr.QO _ 

IPAddr.09 _ 

IPAddr.10 _ 

IPAddr.11_ 


BankO-3’ 


EnlPPata 


EnablelPOata* 


LSOO a12c 


EnIPAData’ 


<5)tl #TP043 


^ tt 
#TP042 


(From page 27} 

1 VO VO 1 

14 13 

EnDataCS’ 

— lu 


Can be disabled by tester. 


a) tl #TP04S 


EnIPAData 


11 EnablelPAData* 
LSOO a12d 


Note: Ch2 Is used temporarily by OmaTest. 

Note: Do not use DMA memory addresses In the I/O Address space. 


^ tt 
. #TP044 













CPU Hold Ack 17 DmaHLDA 

LS244 g17e 
Disabled by tester. 

(Note: Inverted processor clock) 


(From p. 21 - pullup) 


# TP046 


lOPCIk* 

IPReset 

SelOma* 

OmaRD^ 


From Floppy disk controller FioppvDataRet 
From CP port CPDmaReo 

From Dma test register (temp) DmaCh2Req 


DmareqA 

DmaReqB 


1 DmaChSReo 

16 

IPAData.O 

21 

IPAData.1 

22 

IPAData.2 

23 

IPAData.3 

26 

iPAData.4 

27 

IPAData.5 

28 

IPAData .6 

29 

iPAData.7 

30 


Address Bus Hi 


IPAData.O 

3 

LS373 , 

IPAddr.OO 

IPAOata. 1 

4 



IPAddr.01 

IPAOata.2 

7 


^ * A 

P - 

IPAddr.02 

IPAData.3 

8 



IPAddr.03 

IPAOata.4 

13 



IPAddr.04 

IPAData.5 

14 


05 15 

IPAddr.05 

IPAData.O 

17 


OR 

IPAddr.06 

IPAData.7 

18 

D7 

06 

07 - 

IPAddr.07 


I EN 0< 


DmaAddrStrobe 


DmaCvcIe* 


HLDA 

CLK 

HRQ 

R 

I/OR’ 

l/OW’ 

CS’ 

MEMR’ 

RDY 

MEMW’ 

DRQO 

DACKO’ 

DRQ1 

DACK1’ 

0RQ2 

DACK2’ 

DRQ3 

DACK3’ 

18257 

TC 

MARK 

D7 

A7 

D 6 

A 6 

DS 

A5 

D4 

A4 

D3 

A3 

D2 

A2 

D1 

A1 

DO 

AO 

AEN 

m 8 a 

ADST 8 


I rGNDaVGC 
2Cii ' ' 311 


DMA controller 


DmaHoldRet 


1 

DmalORd’ 1 

2 

DmalOWr’ 1 

3 

DmaMernRd’ 1 ; 

4 

DmaMemWr’1 

25 

DmaDAckO’ 

24 

DmaDAckI’ 

14 

DmaDAck2’ 

15 

DmaOAck3’ 

36 

DmaTC 

40 

LJ 

DmaAddr.OO 

39 

DmaAddr.01 

38 

DmaAddr.02 

37 

DmaAddr.03 

35 

DmaAddr.04 

34 

OmaAddr.05 

33 

OmaAddr.06 

32 

DmaAddr.07 

9 

DmaAEN 


O tl #TP049 


© tl #TP050 
© tl #TP051 
© tl #TP052 
© tl #TP053 


) bidirectional 


DmaAdStb 


<S) tl #TP056 


DrnaEndCount 


Disabled by tester. 

Note: 

DmaAddr.04 - 07 
are bidirectional. 

' #TP058 

^ -f’" 

3 I ^*^7 I DmaAddrStrobe 


DmaCvcIe 


Disabled hy tester. 


PfTiaCvcIe 


DmaCvcIe’ 

b7b 

Disabling (DmaCycle) 
starts before 
enabling (DmaCycle’) 


DmaAddr.OO 

2 

LS245# _ 

IPAddr.08 

DmaAddr.01 

3 



IPAddr.09 

DmaAddr.02 

4 


□ 2 16 , 

IPAddr.lO 

DmaAddr.03 

5 



IPAddr.11 

DmaAddr.04 

6 



IPAddr.12 

DmaAddr.05 

7 


0513 

IPAddr.13 

OmaAddr.06 

8 


DR ^ 2 

iPAddr.14 

DmaAddr.07 

9 

A7 

B7 - 

IPAddr.15 


T CS’ 
If 191 


DmaCvcIe 


Address Bus Lo 

(Use LS245 to provide 8237 
compatibility) 


IPIORd’ _17_ ^ ^3 DmalQRd’ 

IPIOWr* _15 OmalOWr’ 

^^<d7f 


DmaCvcIe 


Dma l/ORd’, Wr’ 
In slave mode 


DmaDAckO 


This logic disabled by tester. 


DmaDAckI’ 

4 

DmaDAck2’ 

6 

DmaDAckS’ 

8 


^18 _ FloppvOataAck’ 1 

a17a 

^16_CPDmaAck* 1 


a17b 

_ DmaCh2Ack’ 

^jjX^falTc 

8 ^***>^^12 _DmaChSAck’ 



DIsDmaTest 
(From page 27) 


tl #TP0S4 


<Q) tl #TP055 


1611 DmaAckA’ 


1621 DmaAckB’ 


tl #TP048 


















FloppyDataReq 

FloppyIntReq 

FOCVFOen’ 


Floppy Controller 


) are pulled up 


(From Floppy State Reg) 


IPIORd’ 

4 

FlopF 

)yDCCS’ 

3 

Flopc 

>vDCA1 

6 

fl-QRF 

)V0CA0 

5 

Oisat 

jleFDC’ 

19 


FDCRCIk 

26 

FDCRdOataSvnc’ 

27 

FDCWrProt’ 

36 

FDCReadv 

32 

Hiqh/b 

22 

FDCTrOO’ 

34 

FDCHdLdDone 

23 

FioD0v2MHz 

24 

FDCIndex’ 

35 

FDCDblDen’ 

37 


RCLK 

BREAD’ 

WPRT’ 

READY 

TEST’ 

TROD’ 

HLT 

CLK 

IP’ 


VDD 

40 r 

VCC 

21 

GNO 

20 


HLD 

STEP 

DIRC 

WG 

WDA1 

TG43 

RG 

EARLY 

LATE 

WF’/VE’ 


• 13 

FDCData.01 

12 

FDC0ata.02 

11 

FDCData.03 

10 

FDCData.04 

9 

FDCData.05 

8 

FDCOata.06 

7 

FDCData.07 

39 

. FloppvlntRea 

38 

FDCDRQ 

28 

pFDCHdLd 1 / 

IS 

FDCSteo 1 > 

16 

FDCDircIn 1 > 

30 

FDCWG ^ 

31 

FDCWO 

29 

F0CTG43 

125 SSO on 1797 I 

17 

FDCEarlv 

18 

FDCLate 

33 

FDCVFOen’ 


IPAData.O 

IPAData.1 

IPAData.2 

IPAData.3 

IPAPata.4 

IPAData.5 

IPAData.6 

IPAData.7 


IPOataOut 


(To IntReq register) 
(To pg. 9) 


© tl #TP060 
© tl #TP061 
© tl #TP062 
(T 0 pg. 9) 

(To pg. 9) 


SelFibopvDC* 

FlopDvDataAck* 


LS245# 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

A4 

B4 

A5 

B5 

A6 

B6 

A7 

B7 

,T 

CS’ 


FDCData.OO 

FDCData.01 

FDCData.02 

FDCData.03 

FDCData.04 

FDCOata.05 

FDCPata.06 

F0CData.07 


EnFDCData* 


I_10. 

FDCCS 9 


© tl #TP064 


(WF* not used) 


(1793 or 1797 can be used) 


?FDCHdLd 


Note: If EnOataProm not used, then 

use Inverted Floppy DOCS' here 

-IrDCHdLd 

—I- y L508 (buffered) 


SelFloppvDC* 

FloppyC^ataAck* 

IPAddr.14 


FloonvOataAck 

-( 

1 

(Dma selects data reg.) 

1 

_ . sV 

IPAddr.lS 

4 


FDCPataRet 


CIrFDCDataRec 


DmaEndCount 

FloppvOataAck 


SetFECnt’ 

LSOO 


Note: This FF Is used 
to bring down the 
data request so that 
a second Dma cycle Is 
not done. The 8237 
bo programmed for 
single cycles. 


FloppvOataAck’ 

FloppvDataAck' 
IPReset*_ 


I2_ FloppvDataAck 

LS04 hSt 

q 8 CIrFOCDataRea’ 
LS08 h6c 


ReadFlopStat* 


IPReset’ 



5’ 

Q 

h7a 

r 

O’ 


I’ 


Floppy State Register 


IPOata.OO 

IPData.QI 

IPData.02 

IP0ata.03 

IPData.OA 

IPData.05 


IPData.07 


WrFlopState’ 



DisableWait 


DisableWDCom 




D7 Q7 

CK CL» 
111 II 


SetOoubioOen 




umav;n;iK9q 

SelFloppvDrive 


• • used temporarily by 
DmaTest; can bo used 
later for Drive select 2 


Floppy Status 


FloppvDiskCbc 


FloppvEndCount 


FloppvTwoSIded 

Disk ID: High - 850, Lo - 800 
FDId 


IPDeta.OO 


IPData.QI 


IP0ata.02 


IPData.03 


State register format: 

Bit O - Enable Cpu Walts 
Bit 1 - Enable Write PreComp 

Bit 2 - Select Side 1 

Bit 3 - Select Troy mode 


Bit 4 - Select Double Density 

Bit 5 - Enable Floppy Controller 

Bit 6 - Dma Test Request * * 

Bit 7 - Enable Floppy Drive 


ReadFlopStat’ 


This status register has 
only 4 bits available 
currently. 































(pullupf 


HIgh/a 1 2 I S’ 


FDCWrPata 1 I —^ 

h 6 a>^ 

- — y LS08 

ClearWDL* _ 

DIsableWPComp* __ 

FDCEarlv 8 Early 

....-"V h17d 


S74 e4a 


10 


J S’ 1 

D 

Q 

c 

Q’ 

F 

1’ 


Synchronizer stage 1 


■© tl #TP066 


S74 94b 


FIoppyieWHz 


Disabled by tester. 


FDCLate 17 


Disabled by tester. 


5 EarIvHold 
LS74 f4a 


WDNorm 

6 


WDLate 

5 

AU 

WDEarlv 

4 


WDB 

3 

X3 


Phase Jitter = 62.S ns (+/-31.25 ns) 
Precompensation = 187.5 ns +/-jitter 
WriteData Pulse width = 187.5 ns 

(See DandlOP39.sllx for timing) 


WDComt 


(Q) tt 
j(fTP067 


(pullup) 

HIgh/a 


»_ 

12 

« 




D ■■ 

Q 


11 




C 

R 

Q’ 

a? tt 


13 . 


. #TP068 



EarIvHold 

2 


LateHold 

14 




EX^ EY’ 


Synchronizer stage 2 


iWDLCI r 

c 


ZJ f3d f3g 




19-1^ ,3f 14 ^ f39 



[CKOCj 
111 11 


Flopav16MH2 


FDCWrGate 

1 

^"^2 FDCWrGate’ 

2 V 

WDLCIr 


,^'''’^04 hSa 

3 


WOLCIr 

. #7P069 


S02 i3a 


ClearWDL* 


■wnn 


f3h 1 § 42 J t3l 


Note: e4 (S74), f3 (S374), i3 (S02) 
must be Schottky. 


Disabled by tester. 


1793 
page 8) 


FDCWG 

4 

FDCWD - 

6 


DtsFDCTest 
(From page 27) 


j18 FDCOataReg 

h17a 

J 6 _FDCWrGate 1 



h17b 

_ 6 ^ ^ 1*1 

hi7c 


hi 71 hi 71 


(5) tl #TP063 


^ tl #TP065 


EN’ EN 


19 




tl #TP059 






































From FD cabiB (page 28) 

FD Pull-ups s 150 Ohms, 1/4 Watt 


FOReadv’ 

4 

FDTrkOO’ 

6 

FOWrProt’ 

3 

FOTwoSided’ 

17 

FDRdData' 



FDDIskChanqe* 13 


EnFDCln’ 

(Pulldown, page ?7) 


all 

all 

EN’ 1 

EN’ 

1 

19f 


Backplaned for 
Troy controller 


ala 


jq16 


alb 



u 

ale 


nllJ 

[I 


FDCtndex j— 

> 4 FDCIndex* 1 
LS04 hSb 

—cm 

_ FDCReadv 

FDCTrOO i—r-r-i 


^^6 FDCTrOO* 1 ^ 

LS04 hSc 
FDCWrPro» 

> 8 FDCWrProf 1 
LS04 hSd 


@ tl #TP073 


<Q) tl #TP074 


FDCDIrcIn 6 


OtI #TP07S 


FDCWrGate 8 



FicppvTwoSIded 

ala 

Note 1 


FDRawRdOata 

elf 

1 ..1 2S 1 

InZ- 

FIooovDlskChg 


(pullup) 
High/a 1 


FDCTG43 11 


(P) tl #TP076 


SalTrovMode 


■©tl #TP077 


ToFD cable 
(page 28) 


snia 

FDHdLoad’ 

fla 



FOStep’ 

^Jr 

fib 


„14 

FDOirectlonIn’ 

fic 


r>12 - 

FDWrGate’ 


FDWrOata’ 



Note 1; Active high if two sided diskette is Installed on SA 850 
Note 2: I/O Connector description on page 28. 

Note 3: For cable documentation see SA 350 OEM manual 
Note 4; TP 076 above is to be used to provide HIgh/a signal 
when EnFDCln’ Is Inactive. 


SelFloppvDflva 
From FD State Register 


Backplaned for 
Troy controller 

FDWrCuri^ent* 


til 

fij • 

m 

z 

EN’ 


19 


fif 


FDSelOrIval’ 


FDtnUse’ 


SelFDSIdeO* 


FDSelSIdeO 



S240 

Note: Schottky 
(Gate d used by Bell) 















XEROX 

SDD 























DMA Test Register 


For testing Dma controller Indepenttentiy of Floppy disk. 

This register uses Dma channel 2 temporarily, andSelBankS’ to enable. 
Can be removed later. 


IPOata.OO 3 

c7 

DO QO 

D1 Q1 

02 Q2 

D3 Q3 

D4 Q4 

D5 Q5 

06 Q6 

07 Q7 

CK OC’ 

2 IPOata.OO 

IPData.01 4 

5 IPData.01 

IPData.02 7 

6 IP0ata.02 

IPData.03 a 

9 IP0ata.03 

iP0ata.04 13 

12 IPData.04 

IPData.05 14 

15 IPData.05 

IPOata.06 17 

16 IPData.06 

IPData .97 18 

19 IPData.07 


LS374 

DmaTestWr’ 

11 

1 


DmaTdstRd 


(Dma select) 
(Cpu select) 





XEROX 

Project 

I/O Processor 

File 

Designer 

Rev 

Date 

Page j 

SDD 

SEBSSISSSBBBII 

Dandelion 

DMA Test 

DandI0P13.sil 

Ogus 

J 

2/22/80 

I- . 












Interrupt Request Register 


FloppvIntRec 


PrinterTxRd 


PrinterRxRd 



3 I 8 _ iPData.OO 

c 12a (FloppylntReq’f 


5 I 0 _ IPData.01 

cl 2b (Keyboard Request* 

_ IP0ata.02 

c12c (Printer transmitter Request’} 


cl 2d (Printer Receiver Request’} 


Miscint 17 


IOPlntReq3 




A IPData.04 


c12e (Mlsc. Interupt’} 


Int.S 15 _ IPOata.05 

PoaO L'"’! (unassigned} 


lOPlntReqO 


I 1641 - 

lOPIntReql 


tnt .6 13 


lnt.7 11 


W 


IOPIntReq2 


IPOata.06 


c 12 g (unassigned} 
IPData.07 


cl 2 h (unassigned} 



This register contains the Interrupt requests of various devices. 

To read true vaiue of the requests, XOR with XOR vector s 11111111 (OFFH} 


Host Address Prom 
(HostAddrProm) 


Temporary; 

lOPIntReqO - RS232C - Options 
lOPtntReql - LSEP UART Tx - Options 
IOPIntReq2 - LSEP UART Rx - Options 
IOPIntReq3 - Misceitaneous interrupt 
(from Timer} 



1 

2 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

e 

IPAddr.15 

5 


F93427 
A7 _ 

9 

IPData.04 

A6 

AS 

WO 

10 

IPData.OS 

A4 

A3 

Q2 

11 

IPData.06 

A2 

A1 

Q1 

12 

IPData.07 

AO 

CS’ 

uu 

CS’ 

117 



SelHostAd’ 

IPIORd* 


Host address is 48 bits tong, stored in addresses O - 11 of the Prom. 
Address 12 should contain a 4-bit checksum of the address. 

Host address Prom has the 16 I/O Bank 3 addresses. 


I/O address 


Host address bits 


44:47 

checksum 

















Datai 


Central processor control 
CP port control 


DO Qo ^ 

“■7 -^ 

01 Q1 i 

qI- 6_Sw 

D2 09 ID lOP 

-!0J 

“ °^. f4 CPI 

CK CL’ LS175 g19 


WrIteCPContror I I IPReset* 
(lOPWait and SwTAddr should bo true after booting) 


lpoata .01 

5 

IP0ata.02 

12 

IP0ata.03 

13 


/ 

SwTAddr’ 

6 

SwTAddr 

P 

lOPAttn 

Tl 

lOPAttn’ 

:.5 


T4 

CPOmaMode’ 


Control Store handling 


Write Enable pulses 


CSWE.a 



IPAddr.13 
.IPAddr.14 


IPAddr.15 


SelControlSt’ 

IPAddr.12 

IPIOWr’ 


Enable CP (remove Wait) 

Switch TPC address from NIAX 

Set CP Attention 

Set Dma Mode for CP port 

Set Dma Mode for CPport as Input/output’ 


Normal state of register Is 1100 Oxxx 


IP0ata.04 

4 

lPOata.05 

5 

IPOata.06 

12 

IPData.07 

13 


CPDmaIn 

CPDmaIn’ 


WrIteCPGontrol* 


lOPWalt 3 


SwTAddrTj h18d ^ 


■ 00 QO I-^ 

QO’I-^ 

• 01 Q1 4 

or-L 

■ 02 Q2 

Q2’:'I 

■ 03 Q3 

Q3-i^ 

CKCL’ LS175 aia 


i I IPReset* 

CP synchronization 


Is lOPWaitSvncr 


SwTAddrSvnc 


(Write) 


I E» E E’ 1 LSiaa - J19 
s|q|4| 


SelControlSt* 

IPIORd* 


j16 WrIteTPCLov/ 
LS240 b17b 


SwTAddr* 8 


h18| LS374 

CK PC’ 

If - 


|3 ReadCSEn* 
LS32 hi9a » 


(Read) '—^ 

i 

(Bank 7, registers 8-15, addresses 0F8 - OFFH) 


Note: All 16 addresses will respond for Read, 
use 8-15. 


lOP Control 

Note: Mesa should do a 
read-modify-write to 


set Emu Wake 


Central Processor registers 


X.9 

4 

X.10 

7 

X.11 

8 

X.12 

13 

X.13 

14 

X.14 

17 

X.15 

18 


lOPCll*- 

pWaltClk’ 



LS273 

00 

QO 

01 

Q1 

02 

02 

03 

Q3 



05 

Q5 



CK 

CL* 


WakeMode.O 5 
WakelVIode.l 4 
00 s Disabled 


,6 CPInEnabled 
LS32 hi9b 


ClklOPCtI 



EmuWake 

CPAttn 

WakeMode.O 

WakoMode.1 


* #TP002 


WakeMode: 

00 s Disabled 
01 s Input Mode 
10 s Output Mode 
11s Always Wake up 


lOPAttnSvnc 


•lOPStatus* 


lOP Status 


EmuWake 

8 

• CPAttn 


17 

WakeMode.O 

15 

WakeMode. 1 

13 

lOPRoa 


11 


jngi 

I_EN* 


f19g 

9 


f19h 

f19i 


X.1Q 

lOPAttn 

X.11 


X.15 


lOPReq 


XEROX 

SOD Dandelion 


I/O Processor 

CP Control and Control Store 


File Designer 

DandlOPI S.sll Ogus 


Rev Dale Page 

J 5/8/80 15 
































CP!n 


(From CP) 



CPOut (To CP) 



XEROX 

SOD 




Project 

Dandelion 


I/O Processor 

CP-lOP port 

. 


File 

DandlOPie.sll 


Designer 

Ogus 

sssssss- 


Rev 

J 


Date 

2 / 26/80 


Page 

16 


SI 















L 



CPDmaIn 

1 

SB 

CPDmaMode’ 

IS 


E* 

c17f 


Note: First set up CPDmaIn, then CPDmaMode 


CP Clock 



Also to 18085 RST5 


CP port Dma Complete 


From 

lOPControl 





CPDmaAck* 


Hlqh/d 4 



6 


CPDmaAck 


LSOO 


CPAttn 2 

^'■’^18 IPData.OO 

EmuWake 4 

b19a 

^*^16 IPOata.01 

lOPAttn’ 6 

b19b 

^^14 IPData.02 

CPDmaMode’ 8 

^‘'^12 IPData.03 

CPDmaIn’ 17 

^"^3 IPData.04 

CPInIntRea' 15 

b196 

IPData.05 


b19f 

^"^7 IPData.06 


b19g 

^"■^9 IPData.07 





b19l 

LS240 

b191 


EN’ 


EN’ 

ReadCPStatus’ 

mm 


19J 


XEROX 

SDD 


Project 

Dandelion 




I/O Processor 


CP-lOP port - 2 

— ... - 


File 

DandlOP17.sll 


Designer 

Ogus 




Rev 

J 


Date 

5/8/80 


Page 

17 













































Keyboard Data 


KBData.7’ 

3 

KBData.6’ 

4 

KBData.E’ 

7 

KBData.4’ 

8 

KBData.3’ 

13 

KBData.2’ 

14 

KBData.1’ 

17 

KBData.O’ 

_L§l 


From KB connector 


ReadKB* 


1 LS374 

DO 


QO 

D1 


Q1 

D2 


Q2 

D3 


Q3 

04 


Q4 

05 

. 

Q5 

06 


06 

07 


07 

1 CK OC’I 

11 

1 



ReadKBData’ 


IPData.OO 


19 


IPData.07 


b6 

ReadKB* latches data from KB 
ReadKBData' reads it Into CPU 


KBPata.O* 


5 

IPData.01 

KBData.r 


6 

IP0ata.02 

KBData.2’ 

3 

9 

IPOata.03 

KBData.3’ 

4 

12 

IP0ata.04 

KBData.4’ 

5 

15 

IPData.05 

KBData.S’ 

6 

16 

IPData.06 

KBData.6’ 

7 


RDIV16 1 

RD1 

= vcc 

RD2 

RD14 

RD3 

R013 

R04 

RD12 

RD5 

RD11 

R06 

RD10 

RD7 

R09 

= GND RD8 

_ 

b2 


KBData.7* 


Pulluf /pulldown resistors 
16-pln package 


ReadKB’ 5 i 

1 


KBSer 


6 

a2a j 

k?2 KBSelRet To KB Connector 

7 

• ■ r 


1 


1 N75114 

1 KBDIaqRet 



DiaqKB 9 1 

PN—J 

f^Ll3 


■- 10 

a2b y ' j 

h3l4 KBOlao- ■ To KiB Connector 

11 

• . ...» 






From KB connector 

KBRea’ 

KBReqRet 


KBReqTerm 


Hlqh/a. 


N75115 
♦ Term ^ 
+ ^ 
■Ref PU 
E Res 




#TP091 


a3a 


KBReqTerm connected through 1000 pF capacitor to KBReqRet 
(see page 27} 


KBIntr 


Bell circuit on page 27. 
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X-coordinate 



From KB connBctor ,■ New sample Old sample 



inverted processor clock to ensure that the 
counters are stable when a read or clear of the 
counters Is done. 


XEROjX 

SDO 
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Miscellaneous Input 1 


From KB connector 


(F'fom pg. 26) 

J AItBootB’ 

TlmeDataB* 


I [, PowerFailedB’ 17 

Tristat^ when lOP power 
Is off. I ^ , 


JParErr 1! 


- 

o16 

IPData.01 


IP0ata.02 


IPData.bs 

o2- 

IP0ata.04 


Miscellaneous control 1 


IPPata.OO 

IPData.01 

IPData.02 

:IPData.Q3 

| IPData.04 

IPData.05 

i lPOata.06 

!lPData.07 




iWriteControll’ 


3 

LS273 

a 

4 



7 


6 

8 


9 

13 

r)4 04 

12 

14 


15 ReadTIma 

TT 


16 ClearTime 

18 


19 SetTime 


CK CL’ 

a6 


MouseSwV 


Mou3oSw2’ 

< 

8 

ieW 

MouseSw3’ 


RcadMIscr 

190^^ 



IPData.05 


IPOata.06 

- 

IP0ata.07 


Schottky not necessary 
_ RsadI' 


Miscellaneous Clocks 1 




(spare) 


A*- 

S240 

(Topg. 2‘. 
EnKBBell 1 ffs 

DIaqKB. 

BlankMPanel 

q5__. 

ReadTIma’ 

□ 7 

ClearTime’ 


—A — SetTime'- ■ ■ ' 


§)tl #TP101 

To Keyboard 
■ Interface 


To Maintenance Panel 


To Time-of-Day 
Clock 


b3J 

LS240 

EN' 


19 

GND 


Note: The TOD control must be inactive at Boot. 
Note: We can't drive TOP Inputs with 
. LS174 or LS17S due to outputs 


I Data.OO 
Data.01 
Data.02 
Data.03 
Data.04 
IPData.05 
IPData.oe 
IPData.07' 


rmeciocksr 


3 

LS374 

2 

4 


yjKJ 

1 

7 



6 

-2- 



9 

13 



12 

14 


U4 

15 

17 



16 

18 


Q6 

19 


CK 

OC’ 

bS 


CIrMPanef* 

IncMPanel’ 

ReadClk’ 

SetClkA* 

SetClkB* 

SetClkC* 

SetClkD’ 


To Maintenance Panel 


To Time-of-Day 
Clock 


time-of-Day 1 second interrupt 


(Fron^ pg. 26) 

I l HzClkB* _ 

Tristatec when lOP power 
is off. 


a4a LS74 

I': - 

R’ 


Procedure to read time: 

- Wait for TODIntr to be set 

- When set, clear and wait for it to be set again 

- read time 

(maximum delay s 2 seconds) 

Afternative: 

. - clear TODIntr (If being set will not be cleared) 

- wait until set 

- read time 

(maximum delay = 1 secc.id) 












lOP CPU Clock generator 


RPniit 

8 IP6MCIk 3 

nruui 

110 

K1114A 


Motorola Clock 6.00 MHz 
(5.88 MHz temp.) 


IPClockXI 


6 IPCIo<ikX2 
h10c 

Note: pulled up 


BootReset' 


i 


CpuRD* 

CpuWR* 

CpulQ/M’ 

DmaMemRd* 

OmaMemWr' 

DmalORd’ 

DmalQWr’ 

FOCDataReo 


ff7P\Q2 


CPU boot 


BootReset* 


,2 

BR 3 

N14 

IlSa 


Note: We need to pass the slowly-rising 
boot signal through a Schmitt-trigger 
before we go through the LSOa. 


RPULL16 

RPI 

SVCC 



RP4 

RP13 

RP5 

RP12 

RP6 

RP11 

RP7 

RP10 


elO 


10K pull-up resistors 
(16 pin package) 


PU1 

PU2 

DmaROY 

FDId 

ExtWaitReq’ 

FDCVFOen* 

FloppylntRec 


(From Alto cable) 3 10b 

(Pulled up for when no umbllcal) 

Dip Cable to Alto-lOP interface 

(18 pin socket for DIP conector)' 


(page 1) 
(page 12) 
(page 7) 


Toi8085RST6 


IPIORd* 

IPIOWr* 

- SelAltoPPI’ 

IPAddr.15 

IPAddr.14 

IPReset 

AltoPPlIntA 

AltolPReaet’ 


(9) tt (9) tt 
. #TP001 . t;^TP103 


PLAT18 


PI 

P18 

P2 

P17 

P3 

P16 

P4 

P15 

PS 

P14 

P6 

P13 

P7 

P12 

P8 

P11 

P9 

P10 


18 

vcc • 

17 

IPAData.O 

16 

IPAData,1 

15 

IPAData.2 

14 

IPAData.3 

13 

IPAData.4 

12 

IPAData.5 

11 

IPAData.6 

10 

IPAData.7 


External Walts can be requested 
from the Options card. The RS232 
will require a Walt cycle. 

(Pulled up) 
-jxlWaltReq 

EnIPAData* 
From EnDa taProm 


Currently, all devices 
on IPAData cause a 
Wait cycle. 


Disabled by tester. 


^8 CpuWattRe< 
h3c 


CpuRead^ 


LS244 g17f 


Pullups 


^ ^ CpuWaitReq 5 

— n ^ n 5 pALECv 12 I S’ - _ . 

u—o- 1 . -n 9 IPALECvcIe 4 

flOa LS74 flOb 


IPRead\ 
LSOO h9b 


,16 Hlqh/d 
I14b 

, 13 Hlqh/b 
114a 














Printer UART 



l^pte: Due to a design shortcoming 

I the RD'and WR'lines of the 8253-3 Beud-reto Qcnerator 

must be externally qualified. 




GND 


g2J 

EN’ 

TeT 


3240 


Note: When the bell Is disabled, 
the signal KBBCIk should be high 
to turn off transistor driver. 
KBBellClk goes high when the 
bell clock Is disabled. 


XERO^ 

SOD \ 
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RAM - Banks 8-11 


li='Addr.06 

15 

lfAddr.07 

16 

lfAddr.08 

17 

IPAddr.09 

1 

IP Add r. 10 

2 

l>Addr.11 

3 

IPAddr.l2 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 

1 1 

^elRAMBankS’ 


A9 

12114 

AS 

A7 

104 

A6 

AS 

103 

A4 

A3 

102 

A2 

A1 

I01 

AO 


CS 

WE’ 


10 


IPMemWr’ 


11 CPUAD.OQ 


12 CPUAD.0 1 

13 CPUA0.0 2 

14 CPUAD.03 


IPAddr.oe 

15 

IPAddr.07 

16 

lrAddr.08 

17 

iPAddr.09 

1 

ll|»Addr.10 

2 

iPAddr.11 

3 

IPAddr.12 

4 

llfAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

“T 

I ^ 

SlelRAMBankS’ 


llj>MemWr» 



11 

CPUAD.04 

12 

CPUAO.OS 

13 

CPUAD.06 

14 

CPUAD.07 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.lS 

5 

i 

SelRAMBank9’ 

IPMemWr’ 

IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.Oa 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6. 

IPAddr.lS 

TS" 

1 

SelRAMBank9’ 


A9 

12114 

AS 

A7 

104 

A6 

AS 

103 

A4 

A3 

102 

A2 

A1 

I01 

AO 


CS 

WE’ 


10 ! 


11 CPUAD.OQ 


12 CPUAD.0 1 

13 CPUAD.0 2 
14_ CPUA0.03 


A9‘2114 




AS b16 


11 

CPUA0.04 

A7 

Iv/H 



A6 

103 

12 

CPUAD.05 

A5 



A4 

102 

13 

CPUAO.OS 

A3 



A2 

lOI 

> 

14 

CPUAD.07 

A1 



AO 




CS’ 

WE’ 




10 


IPMemWr’ 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.lO 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.lS 

5 

L 

SelRAMBanklO 


IPMemWr’ 



11 CPUAD.O Q 


,12 

CPUAD.01 

1 13 

CPUAD.02 

14 

CPUAD.03 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.1'5 

'5! 

[ 

SelRAMBank 10 


IPMemWr’ 



11 CPUA0.04 



CPUAO.OS 

,13 

CPUA0.06 


CPUAD.07 


Banka 


Bank 9 


Bank 10 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.lO 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.lS 

7 

IPAddr.14 


IPAddr.lS 

5 

[ 

SelRAMBankll 


A9 

AS die 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 


CSl 


IPMemWr’ 


I04i 


103 


102 


I01 


WE’ 


11 CPUAO.O O 

12 CPUA0.0 1 

13 CPUA0.0 2 

14 CPUAD.03 


10 


Bank 11 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.lO 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.-IS 

5 

1 

SelRAMBankll 


A9 

12114 

AS 

A7 

104 

A6 

A5 

103 

A4 

A3 

102 

A2 

A1 

lot 

AO 


CS 

WE’ 


10 


IPMemWr’ 


11 CPUAD.04 


12 CPUAD.QS 

13 CPUAD.06 

14 CPUAD.07 


XEROjX 

SOD 
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RAM - Banks 12-15 


l l PAddr.Oe 15 
IPAddr.O/Tel 
liPAddr.08 17 
l:PAddf.09 1 
IPAddr.10 2 
liPAddr.11 3 
IPAddr.12 4 
rPAddr.13 7 
IPAddr.14 6 
IPAddr.lS "T 


104 ~ 

CPUAD.OQ 

103 IS- 

CPUAD.01 

102 ^ ^ 

CPUAD.02 

lOl'^ 

CPUAD.03 


IPAddr.06 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.lS 5 


11 CPUAD.OQ 

12 CPUAD.01 


|13 CPUAD.02 


114 CPUAD.03 


IPAddr.06 15 I 
IPAddr.07 161 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr. 15 5 


111 CPUAD.OQ 


112 CPUAD.01 


13 CPUAD.02 

14 CPUA0.03 


SelRAMSank12‘ 

lipM^Wr’ 


,0 

8 

SelRAMBankIS’ 

10 

8 

SelRAM8ank14’ 

10 


IPMemWr’ 


IPMemWr’ 



IPAddr.06 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09~T 
iPAddr.10'~T' 
IPAddr. 11 3 

IPAddr.12 4 
IPAddr.13 7 
IPAddr.14'~T 
iPAddr.15'~T' 


104 — 

CPUAD.04 

103 — 

CPUAD.OS 

102 •'3 

CPUAD.OS 

I01— 

CPUAD.07 


IPAddr.06 IS 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.lQ 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.lS 5 


A3 f16 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 


11 CPUAD.04 

12 CPUAD.OS 

13 CPUA0.06 

14 CPUAD.Q7 


IPAddr.06 IS 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.lS 5 


104 — 

CPUA0.04 

103 — 

CPUAD.OS 

102 •'3 

CPUAD.OS 

lOl'^' 

CPUA0.07 


39lRAMBank12» 

it^MemWr* 


,0 

' • a 

SelRAMBank13’ 

10 

8 

S9lRAMBank14’ 

10 


IPMemWr’ 


IPMemWr’ 



IPAddr.06 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.lQ 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
iPAddrlA""?] 
IPAddr.lS 51 


A9 

12114 




A8 

A7 

i16 

104 

11 

CPUAD.OQ 

A6 

AS 


103 

12 

CPUAD.01 

A4 

A3 


102 

13 

CPUAD.02 

A2 



14 

CPUA0.03 

A1 





AO 






IPAddr.06 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.lQ 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.lS 5 


104 — 

CPUAD.04 

103 — 

CPUAD.OS 

102 — 

CPUAD.OS 

101 H- 

CPUAD.07 


SelRAMBankIS’ 
IPMemWr*_ 


Bank 15 


SelRAMBankIS* 

IPMemWr' 
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Note: All the logic on this page is powered from the Maintenance panel +5V supply, MVcc 
- __ (see page 26) _ 

Seconds Counter 


#TP106 


14“nJ“ 

iHzGIk* 

From MP cab/a 





4 SecondsClkA 1 

e7a 

6 Tlme.28 

e7b 

¥ 

8 Tlme.24 lT 

SetClkA 

2 


A, QC 

5 Time.29 

QO 

QC 

9 Time.25 

IHzClk 

3 

D Q 

B 

gSb 

^ QB 
QA 

4 Time.30 

3 Time.31 

A’ Qe 
QA 

10 Time.26 

11 Timo.27 

- 




CL 

LS393 • 

CL 





2 


12 




ClrSeconda 






SetClkB 

Tlme.24 


f7a 

QD 

SecondsClkB 1 .. QC 


ID® 

■nme.20 

\D g- ■- 

Time.21 

4 

Time.22 

3 

lA^ 

Tlme.23 


• #TP107 

- ® tb 

Tlme.l^f 

n np 9 TimQ.17 

— A’ Tima. 18 

^7 11 Time. 19 


IHzCIk 

1 1 usee (typ) 


2 

12 



ClrSeconda 




SetClkC 

Tlme.16 


Clock counter 
Load SR 


SecondsClkC 


e6a 

6 Time.12 

eGb 

A. QC 

5 Tlme,13 

\JU 

A. QC 

^ QB 

3 Tlme.15 

A QB 




CL 

LS393 

CL 


• #TP108 
@ tb 

8 Time-ojl 

9 Tlme.09 

10 Time. 10 

11 Time. 11 , 


ClrTIme 

SetT 


SetClkD 

14 


o R 

Time.08 


U 

Q 

Q 

SetT’ 

11 

kS 

C Q 

_J gso 

GND 


oo 

E’ 

1 gsf 


CIrSeconda 


f6a 

6 Tlme.04 

f6b 

QC 

5 Time.05 _ 

QC 

A* QB 

4 Tirne.Oe C:- 

3 Time.07 

QB 




CL 

LS393 

CL 


• #TP109 
@ tb 

8 Time.Ocji 

9 Time.01 

10 Time.02 

11 TIme.oa 


;irSecond8 


SetTIme = Q s>32 bit counter 
SetTlme s 1 => Four 8-bit counters 


SetClkA’ 


J8_SetClkA 


T-T ReadClk* 


“TJ“ 


^6 ClkReadSR’ 


SetClkC’ 


j16 SetClkB ”LJr* 

.14 SetClkC n ■_ 

> —• ReadT m( 


ClrTIme 


ReadTIme* 15 


.12 SetClkD 


eSi 

eS] 

EN’ 

EN’ 


The 3 Inputs are pulled up 
for the power-down condition. 


















Note: All the logic on this page is powered from the Maintenance panel +5V supply, MVcc 


1 me.31 
me.30 
in9.29 
Tlme.28~ 
T me.27 
T me.26~ 
T me.25' 
Tlme.24~ 


Time Read Shift Register 


#TP110 

if'" 


TlmePata24 

Time.23 
Tlme.22 
Time. 21 
Time.2Q 
Time. 19 
Time. 18 
Time. 17 
Time. 16 


ReadTIme s O => 

Shift register parallel loads Seconds Counter 
ReadTIme s i s> 

Shift register In serial shift mode, ClkReadSR’ clock 


#TP111 

if'" 

TimeOataie 

Time. 15 
Time.14 
Time. 13 
_ Titne.12 

Time.11 
Time.10 
Tlme.09 
Time.08 


#TP112 

if'" 


TlmeData08 


GND 151 


GNO_15 


GND 151 


ClkReadSR* 


TimeData08 

10 

Tlme.07 

11 

Time.06 

12 

Time.OS 

13 

Time.04 

14 

Time.OS 

3 

Time.OS 

4 

Time.01 

5 

Time.OO 

6 

ReadT 

1 


#TP113 
® tb 


PowerFailed’ 


To MIscInput 1 
AltBootB* 


^ . 

^ - 

PowerFailedB’ 

14 

• TImeOataB* 

12 

IHzClkB’ 


ClkReadSR* 


EnMPsignals’ 


When the lOPPower Is off, 
the signal EnMPSIgnals’ Is 
inactive (high), thus disabling 
these signals, which feed 
unpowered logic. 


Power for Time-of-day clock from Maintenance Panel 



LS393 

SetTime’ 

•2 


SetClkB' 

3 


ReadTime’ 

4 

LSI 57 

SelClkC’ 

5 


ClearTime’ 

6 


SetClkD’ 

7 

LSI 65 

RoadClk’ 

8 


RPULL16 1 

RP1 

= VCC 

RP2 

RP15 

RP3 

RP14 

RP4 

RP13 

RP5 

RP12 

RP6 

RP11 

RP7 

RP10 

RP8 

RP9 

g6a 


16-pin resistor pack 
5.1 K pull ups 














DISCRETE COMPONENTS 


Pullups, 150 ohmf 1/4 watt 
Allen-Bradley 316B131 


RSER16 
RSM RS01 
RSI2 RS02 
RSIS RS03 
RSI4 RS04 
RSIS RS05 
RS16 RS06 
RSI7 RS07 


2 * 


Ts 

FOIndex* 

14 

FDReadv’ 

13 

FDTrkOO’ 

12 

FDWrProt’ 

11 

FDTwoSIded' 

10 

FORdData’ 

9 

FDDiskChanqe' 


GND _ 2 I I 

1RT 

BootReset* 

(From MP connector) 


1■ILEX. 2 




Boot button and Power-up time constant 

470 ohm 

ipciockxi r.iLFT2_ycc 


X1 (pseudo post tion) 


IPCIockX2 


. #R3 


Head Load 
discretes 


10 uF 
• #C1 < 


HdLdC 1 


CPU clock driver pull-ups 


(Q) tl #TP114 


2’^9j^ 1 HdLdR 1 



220 ohm 

220 ohm 


tl #TP115 GND 

1'^1LFT2 

2 

VCC 


, #R8 

. #R9 



.. 

dOCIk 1 

■01 tl #TP116 


Miscellaneous Floppy Controller discrete components 


220 ohm 
KBB .. cik: _ a: j^^^ ^ 
(From pg. 20) ‘ 1 


Keyboard Bell Driver 


2N2Q05A M 


4.7 ohm, 1/2 watt ppCIk termina tion 

Belli 1‘^ 1LFT2_ KBTone* 

I I . # R7 Keyboard connector, pg. 28) 


' #CR3 . 
_ p4 _ 


1RT • 
1N4003 


' 1000 pF 

KBRoqVerm 1* 2 KBReqRet 


" 1LFT 
(From page 18) 

Keyboard Request Line 














Inputs 


Outputs 


(Printer) 


<22^ 

f20/19J 

<2B> 

J1 [22/21] 

<M^ 

J1 [42/41] 

¥ <243> 
J1 [44/43] 

J1[10/9] 

<2^ 

J1[46/45] 

<M^ 

J1[12/11] 


FDIndex’ 


FDReadv’ 


FDTrkOO’ 

<24i>- 

FDWrProt’ 

<24^ 

FDTwoSlded' 

<20^ 

FDRdData’ 

<11^ 

FOOiskChanda’ 

<2il>- 

GND 


Unused signal grounds 
GND 



FDtnUse* 


FD-J1[16/1S] 


FDHdLoad* 


-<2B> 


I- (21^ 


FD-J1[ia/17] 


FDStep* 


* <217^ 


J1[36/3SJ 

FODtrectiontn* 




J1[34/33J 


j/ 


- ^23^ 


FDWrGate* 


J1[40/39] 


t/ FDWrOata* 


J1[3a/37] 




FDSelOfIver 


J1 [26/25] 


iX FDSelSideO 


J1[14/13] 


FDWrCufrent* 


J1[2/1] 

GND 






o> 


PTTxOata 


<—y>..,PI,R T a. 


PTRxData 


PTCTS 


PTDSR 

(ON when power is on) 
PTCD 


■CD 

■CD 

CD 

CD 


GND (Frame oround) 

Note: Currentiy NO to Frame Ground in harness 
GND (Sipnal oround) _ 

Note: Connector labels correspond to . 
the Printer signals. 


■a> 

■o> 


RS-232-C DCE port Cable Connector 

10-pln male connector 
Xerox 713W12220 

(Above pin numbers are same as physical pin numbers) 


75188 Voltage hookup 


VDD 14 
(+ 12V) 



VFF 


N7518a 

(-12VonPC) 


Floppy Disk Cable Connector 

50-pin male connector 
Xerox 713W14a20 

(Subtract 200 from above pin numbers to get physical pin number) 


Maintenance Panel Cable Connector 

14-pln male connector 
_ Xerox 713W13320 

(Subtract 400 from pin numbers to get physical * 

pin number) 


<M^ 

<M]>- 

<41^ 

<40^ 


BootResat* 

) (From Boot switches to lOP) 

AltBoot* 


IHzClk* 


EnMPsIqnala* 


PowerFaUed* 


(From MP - Maintenance Panel +5V) 

(200 mA max load in lOP) 


tncMPanel* 


CtrMPanel* 


BlankMPanel 


SefT 

(SetTIme’) 


■<4^ 

■ <4q3> 

<4^ 


VCC 

(842 mA max) 


■ <40^ 

■<4^ 


GND 

(Dandelion signal ground) 


’ <aoB> 

’ ( 407 > 
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CABLES 


KBDataRet.O 


KBDataRet. 1 


KBDataRet.2 


KBDataRet.O 


KBDataRet.A 


KBDataRet.5 


KBDataRet.6 


KBData.r 


KBData.2* 


KBData.3’ 


KBData.4’ 


KBData.S» 


MouseSwl' 


MouseSw2* 


MouseSw3* 


KBDIaqRet 


KBSelRet 


7^ KBToneRet 



9® KB +SVDC 


M> KB+5VDC 


86> Mouse +5VDC 


KBDataRet. 7 



KBReqRet. Keyboard Cable connectOT 

40-pin male connector 
Xerox 713W12720 

(Subtract 50 from above pin numbers to get physical pin number} 


89> KB DC Ret 


87} Mouse DC Ret 
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CPU - Memory Timing 


CpuClk 


Read 


I WjVf I 

33.1 y 

Address ls 373 I 


Memory data 
^ on CpuAD 


91.9 A 


CpuRd' 


iPMemRd’ 


2114CS’ 


8085 tAC (min) 


20.6 25.8 y 25.8 47.6 
LS04 LS353 LS08 LS138 


IPMemRd’ 

CpuRd’Inv. inv. 


20.6 31 y 

LS04 LS353 


CpuAD 

I 


Write 


Address 



CPU data 


t t 


270 

CpuWr’ 


IPMemWr’ 2114CS’ 


CpuWr’ 

Inv. 


IPMemWr’ 

Inv. 


CpuRd’- 


CpuWr’- 


XEROX 


Project 


270 _ y20.6 25.8 y 25.8 47,6 

80851AC (min) LS04 LS353 LS08 LS138 


0 I '■S373 I 


I/O Processor 


SDD j Dandelion! CPU timing: Cpu-Mem 


■He Designer 

DandlOPSO.silx Ogus 


20.6 31 


LS04 1 LS3531 
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130 mat 


1 


CpuCik 

ALE 


Read 


Address 



270 

^20.6 

25.8^ 

350 

23.7 

23.7 ^ 

1 

^20.6 

Data 

80851AC (min) 

I LS04 

LS353| 

tACC (1791) 

LS245 

LS24s| 

1 LS04 


CPU - I/O Timing: Floppy Disk Controller (1 wait state) 


IPAddr 


33.1 




LS373 


47.6 25.8 




LSI 38 


LS08 


FDCS’ 


100 


tSET 


/jM791 /N 
106.S 


109.9 


206.9 

CpuRd’ 


IP 


ORd* 


CpuAD data 


CpuRd’ Inv. 


IPIORd’ CpuAO New 
dis. CpuAD 


31 




LS3S3 


31 

20.6 




LS08 ; 
LS245 




t 


^^ f 

-la-i •> . I 


316.4 

8085 tAD (1 wait) 


181.2 I 

713.8 I 990 

I 


t t 

1041.6 1093.2 1110 


t 


895 


tSET(1791) 


Write 


Address 




100 


33.1 


IPAddr 
47.6 25.8 




109.9 




LS373 LS138 


LS08 


FDCS’ 


CPU data 

40 ^23.7 23.7 


(209.9) 
FDC data 




8085 

tWDL 


LS245 


LS245 


t : 


CpuAD 
dIs. 


250 


tDS(1791) 


I 


t 

106.5 310 . 357.4 

CpuWr’ IPIOWr’ 


t 


t 


607.4 


CpuWr’ 

inv. 


IPIOWr’ 1093.2 
Inv. 


270 


I 


20.6 25.8 




8085 tAC(niln) 


LS04 


LS353 


t 

316.4 


I 


20.6 31 




LS04 


LS353 


t 


t 


990 


1041.6 
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2114-3 or 1793 OK 
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CPOut 

CPOutWr’ 

dOWr’) 


CPOutIntReq 

(Also Oma Request) 


CPOutWakeReq 


lOPReq (GPCIksync) 


lOP - CP communication - Port timing 
Timing Diag rams to scale) 


^ 400, 590 nsec _^ 


B 


Data written 
by lOP 


A 






CPOutRd’ 
(^IOPOData’)l 


CPin 

CPinWr’ 

OOPIData^-’) 

CPInlntReq 

(Also Oma Request) 

CPInWakeReq 

lOPReq (GPCIksync) 
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ALTO-DANDELION Communication via Umbilical 


Alto Operations 


Output: 


UTILOUT 

(177016B) 


0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 


r 















n 

1 



< - > 





<.-..— Data . .> 


used for 
logic analyzer 
interface 


Select Input Nibble 

= 0: High nibble 
3 1 : Low nibble 


Miscellaneous control (TBD) 
Reset lOP (boot) 


Alto ACK 
Alto REQ 


Sequence of Output operation: 

- Output data to UTILOUT 

- Alto Request (Set AltoREQ = 1) (UTIL0UT[0]) 

• Read Dandelion ACK . i 

DandelionACK s. i means data received. 

- Remove Alto Request (Set AltoREQ = 0) 

- Read Dandelion ACK 

DandelionACK s 0 means data accepted. 


Input: 



UTILIN 

(1770306) 


0 

1 

2 

3 


4 

5 

‘ 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 
















Z] 

1 




/ 

K 

/ 

K 










J 

pj , 


'"-^1 





% 








" —"^1 


Dandelion ACK 

3 1 : Data received In Dandelion buffer 
3 0 ; Data removed from Dandelion buffer 


Dandelion REQ’ 

3 1 : No data available 
3 0 : Data available 


Sequence of Input Operation: 

- Poll Dandelion REQ {UTILIN[4]) 

DandelionREQ’ s 0 means data Is available. 

- SetSelectInputNibble = 0 {UTILOUT[7]) 

- Read high data nibble (UT1LIN[0:3]) 

- SetSelectInputNibble = 1 (UTILOUT[7]) 

- Read low data nibble {UTILIN[0:3]) 

• Alto Acknowledge (Set AltoACK = 1) 

- Poll Dandelion REQ’ 

Dandelion REQ’ = i means ACK has been received. 

- Remove Alto Acknowledge (Set Alto ACK = 0) 
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Dandelion I/O Processor Floppy Disk Controller 


WritePre-compensation Timing Circuit 

(See 0andlOP09.sll for circuit) 



PhaseJttters ■♦•/•31.25n3 
Precompensation = 187.5 ns +/-jitter 
WriteData Pulse width = 187.5 ns 


XEROX 

SDD 
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Dand/lOP 

I/O Processor timing 
Floppy Controller Write Comp. 
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IPData Loads 


.(* = smallest margin drivers) 


®age 

Chip 

Position 

High (uA) 

Low (uA) (in, tri) 





LS245 (bi) 

g11 

20 

200, 20 

Drive: 

1S000 24000 

8 

LS273 (in) 

d6 

20 

400 





LS241 (out) 

. d7 

20 

0, 20 (tri) 

Drive: 

15000 

24000 

13 

LS374 (in) 

c7 

20 

400 





LS374(out) 

c7 

20 

0, 20 (tri) 

Drive: 

2600 

24000 

14 

LS240 (out) 

c12 

20 

0, 20 (tri) 

Drive: 

15000 

24000 


F93427 (out) 

f17 

100 

0, 100 (tri) 

Drive: 

2000 

16000 

15 

LSI75 (in) 

g19 

20 

400 


' - 


16 

LS '!74 (out) 

d19 

20 

0, 20 (tri) 

Drive: 

2600 

24000 


S374 On) 

a19 

50 

250 




17 

LS240 (out) 

b19 

20 

0, 20 (tri) 

Drive: 

15000 

24000 

18 

LS374 (out) 

b6 

20 

0, 20 (tri) 

Drive: 

2600 

24000 

19 

LS2569 (out) 

a/b,9/10 40 

0, 40 (tri) 

Drive: 

2600 

8000 

20 

LS240 (out) 

a7 

20 

0, 20 (tri) 

Drive: 

15000 

24000 


LSI74 (in) 

a6 

20 

400 





LS374 (in) 

bS 

20 

400 




ackplane 








LS244 (In) 


20 

200 





LS244 (in) 


20 

200 





LS374 (in) 


20 

400 





LS251 (out) 


20 .! 

iv 0, 20 (tri) 

Drive: 

2600 8000 




530 


2650 Fixed Input loads 

3450 LS24S drive, all other bl or out are tristate 
3650 LS245 Input 


IPAData Load s 

Page Chip Position High (uA) Low (uA) (In, tri) 


6 

LS245 (bi) 

b12 

20 

200, 20 

Drive: 15000 24000 

7 

18257 (bl) 

m8 

10 

10 

Drive: 150 1600 

7 

LS373(in) 

d9 

20 

400 


8 

LS245 (bi) 

17 

20 

200,20 

Drive: 15000 24000 

21 

18255 (bi) 

d2 

10 

10 

Drive: 400 2500 

22 

18251A (bi) 

J9 

10 

10 

Drive: 400 2200 

22 

18253-5 (bi) 

a8 

10 

10 

Drive; 400 2200 




100 

460 

LS245 drive, other LS245 trtstate 




10b 

640 

LS245 drive, other LS245 Input 


100 660 Mos drive, one LS245 input, 1 LS245 tristate 
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IPAddr Loads 



Chip 

Position 

High (uA) 

Low (uA) (In, tri) 




LS373 (out) 

f11,a11 

20 

0,20 (Irl) 

IPAddr.OO-IS 

Drive: 2600 24000 


LS04 (In) 

hlO 

20 

400 

IPAddr.OO only 



LS353 (in) 

©9 

20 

400 

IPAddr.OOonly 



LS353 (in) 

19 

20 

400 

IPAddr.OO only 


2 

12716 (in) 

s,f,g,h12 

40 

40 

IPAddr.05-15only 


3,4 

12114 (in) 

a,b,c,d,e,f,g13,14 

160 

160 

IPAddr.06-15only 

(16 chips) 

23,24 

i2114(in) 

a,b,c,d,e,f,g1S,16 

160 

160 

IPAddr.oe-ISonly 

(16 chips) 

5 

LSI38 (In) 

h11 

20 

400 

IPAddr.01-04 only 



LSI 38 (in) 

dll 

20 

400 

IPAddr,01-05 only 



LSI38 (In) 

i13 

20 

400 

IPAddr.OI-OSonly 



LSI38 (in) 

111 

20 

400 

IPAddr.00,09-13only 



LSI 38 (In) 

b11 

20 

400 

IPAddr.12-15only 

. 


LS13S(ln) 

c11 

20 

400 

IPAddr.12-15only 



LS155(in) 

all 

40 

800 ‘ 

IPAddr.OO only 



LSI 55 (In) 

all 

20 

400 

IPAddr. 10-11 only 


6 

F93427 (In) 

c9 

40 

250 

IPAddr.OO,01 only 


7 

LS373 (out) 

d9 

20 

0, 20 (tri) 

IPAddr.00-07 only 

Drive: 2600 24000 


LS245 (bl) 

dIO 

20 

200 

IPAddr.08-15only 

Drive: 15000 24000 

8 

LS32 (in) 

16 

20 

400 

IPAddr.14,15 only 


14 

F93427 (In) 

f17 

40 • 

250 

IPAddr.12-15onIy 


15 

LS138(ln) 

i19 

20 

400 

IPAddr,12-15only 


21 

18255 (in) 

d2 

10 

10 

IPAddr.14,15 only 


22 

18251A (in) 

j9 (Alto port) 

10 

10 

IPAddr.15 only 



18253-5 (in) 

ad 

10 

10 

IPAddr.14,1S only 


plane 




IPAddr.13-lSonly 



LS241 (In) 


20 

200 





140 

1870 

IPAddr.OO 





140 

1870 

lPAddr.01 





480 

2010 

IPAdd!;.13 





530 

2440 

IPAddr.15 



CpuAD bus loading 


Page 

Chip 

Position 

High (uA) 

Low (uA) (in, tri) 


1 

18085 

n8 

10 

10 


Drive: 400 2000 


LS373 (In) 

ell 

20 

400 



2 

12716 (out) 

e,f,g,h12 

40 

40 

(4 chips) 

Drive: 400 2100 

3,4 

12114 (bi) 

a,b,c,d,e,f,g13,14 

80 

80 

(8 chips) 

Drive: 1000 2100 

23,24 

i2114(bl) 

a,b,c,d,s,f,g15,16 

80 

80 

(8 chips) 

Drive: 1000 2100 

6 

LS245 (in) 

g11 

20 

200 




LS245 (in) 

b12 

20 

200" 






260 

1000 

8085, 2114, or 2716 drive 
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IPMemRd*, IPMemWr*, IPIORd*, IP10Wr> loads 


Page 

Chip 

Position 

High (uA) 

Low (uA) (in, tri) 



1 

LS353(0Ut) 

e9 



MemRd, MemWr 

Drive; 2600 8000 


LS353 (out) 

19 

- 

- 

lORd, lOWr 

Drive: 2600 8000 


LS08 (in) 

gio 

20 

400 

MemRd, MemWr 



LS74 (in) (S’,R*) 

g9 

40 

800 

lORd, lOWr 


2 

i2716(in) 

e,f,g,h12 

40 

40 

MemRd 


3,4 

i2114(in) 

a-h,13,14 

160 

160 

MemWr (16 chips) 


23,24 

12114 (in) 

a-h,15,16 

160 

160 

MomWr (16 chips) 


5 

LS138(in) 

b11,c11 

20 

400 

lORd, lOWr 


6 

LS08 (in) 

a12 

20 

400 

lORd, lOWr 


7 

LS241 (in) 

d7 

20 

200 

lORd, lOWr 


8 

WD1791 (in) 

P8 

10 

10 

lORd, lOWr 


13 

LS32 (in) 

alO 

20 

400 

lORd, lOWr 


14 

F93427 (In) 

117 

40 

250 

lORd 


15 

LSI38 (in) 

i19 

20 

400 

lOWr 



LS32 (in) 

h19 

20 

400 

iORd 


16 

LS32 (In) 

alO 

20 

400 

lORd, lOWr 


21 

18255 (In) 

02 

10 

10 

IORd, lOWr 


22 

18251A (in) 

19 . 

10 

10 

IORd, lOWr 



!82S3<S(in) 

a8 

10 

10 

IORd, lOWr 



60 

440 

IPMemRd’ 

340 

720 

IPMemWr* 

240 

3290 

IPIORd’ 

200 

3040 

IPIOWr* 
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1 1 

10 

20 


f-J 101 

110 

120 

1 

+ 12v 

gnd 

gnd 

gi 

"VDD" 

"GND" 



a 

b 

< 


LS240 
CPPort Stal. 



LS273 @ 

lOP Control 

LS374 

CPIn 

LS74 

CPInWakeReq 

SPOutWakeRec 

LS74 

CPInIntReq 

CPOutlntReq 

LS157 @ 

CPDmaReq 

Lsoa 

I2114 

12114 

12114 

i2114 

12114 

12114 

12114 

12114 


LSOO Q LS245 LS240 @ 

Enable IPAData bus IntReqReg. 

IPDataJPAData iHAoata bus 


LSI 55 
I/O Select 
Bank 2, 3 


LS32 

CPIn.Out, 

OmaTest 


LS138 
I/O Select 
Reg. Read 


LS2569 
MouseX Hi 


LSI 38 
I/O Select 
Reg. Write 


LS2569 


LS13a 

RAM'A Sel. 



MouseX Lo MouseY Lo 


a 


18253-5 @ 
Baud Rate 
Generator 


LS240 @ LS04 

Misc Input 1 Dma invert. 


LS374 
KB data 


K1114A LS374 

Clock 

(1.8432 MIsc Clocks 1 
MHz) 


LS74 @ 
TOD Intr. 


N75115 @ 
KBReq Rcvr 


N75I14 
KB Sel Diag 
Driver 


FPLAT 
KB Conn. 1 


LS24S 

MouseY HI DMAAddrLo 


F93427 LS373 • 

EnIPOataProm DMAAddrHI 


c 


i8257-S 

m8 


er 


LS374 
Dma Test 


LS273 
FDC State 




lOP Status ICPControl-l 




LSI 38 

CSWE, WrTPC 


LSI 75 @ LS374 @ 

CPControl-2 'OPW, SwTAd 
svnc 


LS244 @ 

FDC tester 



FPLAT 

Tester 



12114 

12114 

12114 

12114 


RPULL16 @ 


10K pullups 


12716 
PROM 
Bank 2 


LS373 
Address HI 


LS74 

Cpu Ready 



@ 

7414 

Boot 

Schmitt 


LS240 @ 

HIgh/b, d 
IPReset’ 


LS138 

RAM-BSel. 


h 

12716 
PROM 
Bank 0: 


IPData bus PROM Select 


LSI 38 
I/O Select 
Bank 0 



LS04 @ ^ 

IPAddr.OO 
IPCIock, 

/\A#r> (5.88MHz) 

CpuRd/Wr 



PLAT16 @ 
Misc. comp. 


WD 1793-01 


Floppy Controller 


# LS393 


Tlme24-31 


# LS393 

Time08-15 


U LS393 
Time16-23 


# LS393 #RPULL16@ LS08 

TimeOO-07 5.IK pullups 


LS74 

FI DC DataReq 
FDC End Cnt 



F93427 
Mouse Prom 



PLAT16 
KB compon. 



DipSocket PLAT18 
MPanel Alto Control 
Connector Connector 


LS153 @ 


Write Comp 


N123 @ 


Head Load 


F93453 
Data Sep. 


F93453 
Data Sep. 


Write Comp. I Data Sep. 


LS74 


LS32 @ 


K1114A 
Clock 
(16 MHz) 


LS163 

Clock Divider 


S3 74 

Write Comp. 


FPLAT 

Pullups 


Data Sep. 


S240 @ 

Drivers 




# LS165 
TimeSRa-15 


FPLAT 
KB Conn. 2 


N75189 @ 
Printer Rcvr 


N75188 
Printer Dvr 



S240 @ I n LS244 @ # LS165 



Drivers 


f 


MP receivers | TimeSR24-31 TimeS16-23 


I/O Connector (25 pin female) 


lOP board layout (stitcheld) 


MVcc power i __ ... __ 

r - 1 Chip positions used: 159 

I/O Connector{37 pin female) chip positions left: a 
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1 

10 

20 

30 

40 

SO 

SI 

60 

70 

80 

90 

100 

101 

110 

120 

130 

140 

ISO 1— 

•— 151 

160 

170 

180 

190 

200 


'a 'D 'c 'd 'e 'f 'g 'n 'f 'j 'k *1 ‘m 'n 'o 'p 'q 

' n 11111111 n n n n n n n n n n n n 

l-j a1 ' ' ' ’ ' * ' ' c19 d19 e19 f19 c18 g19 f17 e17 e18 h18 h19 i19 

S02 i I I I I I i I LS273 LS374 S374 S240 LS74 LS175 93427 93427 LS374 LS374 LS32 LS138 

uLJLJLJLJuuuuuuuuuuuu 

DoCtk’ _ _ jgPCon. CPIn CPOui lOPSt. Wake CPCon HAddr lOReq Sync Sync RdCS CSWE 


’ m ‘ n 


10 

2716 


2716 2716 2716 

PROM PROM PROM 


■ nnnnnnnnnn 

9 aie b16 c16 e15 a16 f16 gIG h16 113 ell 

2114L 2114L 2114L 21i4L 2114L 2114L 2114L 2114L LS138 LS373 

uuuuuuuuuu 

RAM Low RAM~B AdLo 

■ nnnnnnnnnn 

3 a14 b14 c14 d14 e14 f14 g14 h‘J4 69 f11 

2114L 2114L 2114L 2114L 2114U 2114L 2114L 2114L LS353 LS373 

u u u u u u u u u u 


- - .- -——— tOR/w AdHIgh 

■nnnnnnnnnn 

7 bis CIS dis die f15 g15 h1S I16 f9 dIO 

2114L 2114L 2114L 2114L 2114L 2114L 2114L 2114L LS353 LS24S 

UUUUUUUUUU 


n n n n n n n n n n n 

h12 h11 b17 b18 d18 g18 b19 c17 d17 alO c7 110 

LSiaa LS240 SOO LS74 LS175 LS240 LS157 LS08 LS32 LS374 K1114A 

u u u u u u u u u u u 

—3UPro/7i-Se/ CPCon CPSta CPDma Mlsc CP DmaTest CPUCIk 

n n nin n ri nln n n n 

f16 gIG h16 113 ell c9 c12 hlO flO 115 

. 2114L 2114L 2114L LS138 LS373 93427 LS240 LS04 LS74 7414 

uuuuu . uuuuu 

1 RAM~B AdLo EnOaProm IntReq Mlsc Rdy Schmitt 

n n n n n n n n n n 

f14 g14 1114 69 f11 g11 a11 g7 h9 114 

. 2114L 2114L 2114L LS353 LS373 LS245 LS15S LSOO LSOO LS240 

UUUUU “ uuuuu 

-—— lOR/w AdHIgh IPData IOSel2 EndC Mlsc High, Reset 


n n n n 

b11 glO elO h7 
LSI38 LS08 RPULL LS74 

u u u u 


RAM High 


nnnnnnnnnn 

a13 b13 c13 d13 e13 f13 g13 h13 d11 d9 

2114L 2114L 2114L 2114L 2114L 2114L 2114L 2114L 13138 LS373 

UUUUUUUUUU 

--- - RAM-A DAdHlqh 


MeR/W DAdLo 3357 lOSelSR Mlsc I PUps FDC 


n n n n 

c11 h6 16 15 

LSI38 LS08 LS32 K1114A 

FDC ' u u u u 

loseiew Mlsc FDC FDCIk 


TOOInt 53R/W 


■ nnnnnnnnnnnnnnnnn 

5 hi 9-7 epARF SPARF SPARF ^12 b12 b7 d7 17 111 g9 hS 13 14 

LS165 LS393 LS74 LS32 LS245 LS04 LS244 LS245 LS138 LS74 LS04 S02 LS163 

uuuuuuuuuuuuuuuuu 

TSR TCtr . TOOInt 53R/W EnDa IPAData DInv FDStat FDDat lOSell DaOut\ Mlsc FDCIk 

nnnnrrirn nnnnnnfnnnn 

^ 11 f7 g6 qpARF ' a3 b3 a9 b9 a7 blO clO d6 14 h3 h4 

LS165 LS393 RPULL a qoc-j LS240 LS569 LS569 LS240 LS569 LS569 -S273 LS74 93453 93453 

u u u u u u uuuuuuuu 

TSR TCtr . UART MRx MXLo MYLo Mlln MXHi MYHI F DCon WrCom Data Sep 

nnnn^ nnnnnnfnnnnn 


n n n n 

SPARE 

LS165 LS393 RPULL 

u u u u 

TSR TCtr 

n n n n 

12 e6 gS eS 
LS165 LS393 LS1S7 LS240 


as 

8251A 8253 


aS ■ cS dS bS a6 
K1114A 93427 LS374 LS374 LS273 


e3 13 e4 g3 g4 

-S153 S374 S74 LS74 LS273 


U U U U uuuuuu uuuuu 


TSR TCtr TMux 


BRCIk MProm MState MICIk MICon 


Write Comp 


Data Sep 


nnnnnn n nnnnnnnnn 


h2 16 g1 15 cl d1 . d2 b2 a2 a3 b6 g2 el 11 x1 e2 

LS165 LS393 LS244 LS08 75189 75188 PLAT R0IV16 75114 75115 LS374 3240 S240 S240 RSER N123 

UUUUUU u uuuuuuuuu 

.. ... ..i PTRx PTTx ' KBRes~KBSe1 KBReq KBData Floppy Driver/Rec. PUps HdLd 

a Time-Of-Day^ 9 , “'““j!, i i k I - n -5-5-5“ 


PTRx PTTx 


a Time-Of-Day ^ g 



Alto umbilical 

14-position 10-position 
connector connector 40-position connector 


Maint. RS232 

Panel DCE Keyboard 


50-position connector 


SA8X0 Floppy Disk 
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PC Layout notes 


1. Filter capacitors: 1 per 3 chip positions 

1 per 2 chip positions for 2114L, 2716 
1 per 8085,8257, 1793/7,8251,8253 

2. Spare chip positions at PC locations c5, fS, g5, d4, J3 
Unused chip positions b11, cl 1, d11, el 1 (can be made spare) 

3. CP clocks: 

Chip S02 at PC location a11 should not be moved. 

Resistors R8 and R9 should be as close to backplane edge-connector pin 9 as possible. 
Clock qualifier chip is at i10 - position is acceptable. 

4. FD1793/97: Either a FD1793 or an FD1797 can be plugged into stilchweld 

position p8. 

5. Board stiffener is to be placed between PC rows 2 and 3, so that the Alto umbilical 

socket (PC location h2) is on the I/O connector side of the stiffener. Alto Umbilical 
socket is an 18-pin socket. 

6. * * ^Important* * *: 

The time-of-day clock chips (boxed at lower left side of layout) receive their 

Vcc power from the Maintenance Panel connector. They are NOT to be powered 
by the board Vcc. Ground pin is the same as the board ground. The signal, MVcc, 
originating from the Maintenance Panel connector Is already wired to the 
appropriate Vcc pins of the affected chips. The affected chips are: 

PC locations: a2, b2, c2, d2, a3, b3, c3, d3, a4, b4, c4, aS, b5. 


7. The nets IPAddr.xx (16 nets), IPData.xx (8 nets), IPAData.xx (8 nets), CPUAD.xx (8 nets), 
IPMemWr’ (1 net), 

are long nets with many nodes, and the maximum length should be minimized 
as best as possible. If necessary, a hand layout of these busses should be done. 

For example: 

The RAM memory should have the busses, IPAddr.xx, CPUAD.xx, and IPMemWr’ laid 
out as follows, to 
shorten themaximum length 


RAM 











IPAddr.xx 

CPUAD.xx 

IPMemWr' 


8. Voltages used by this board: + 5 V, + 12 V,-12V. 

9. All locations to be provided with 1C sockets, 

10. Note the positions of the Maintenance Panel and RS-232-C DCE connectors. 
They have been reversed in position from previous board drawings. 

11. High/a, High/b, High/c, and High/d, are constant high signals, and can bo 
interchanged if necessary. 
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I/O Processor Test Pads 


Test Pad 


1 


2 


3 


Signal 


AltoPPlIntA 


CPAttn 


CPUAD.OO 


CPUAD.01 


CPUA0.02 


CPUAD.03 


CPUA0.04 


CPUAD.05 


CPUAD.06 


CPUAD.07 


(unassigned) 


IPReset 


CpuHoldAck 


CpulO/M’ 


CpuRD’ 


CpuWR' 


CPUAddr.OO 


CPUAddr.OI 


CPUAddr.02 


CPUAddr,03 


CPUAddr.04 


CPUAddr.05 


CPUAddr.06 


CPUAddr.07 


(unassigned) 


CpuHold 


DIsCpuTest’ 


PU1 


SelAUoPPI’ 


SelPrInter’ 


SelTimer’ 


ReadKBData’ 


CirMouseXY’ 


tPAOata.O 


IPAOata.1 


IPAOata.2 


IPAOata.3 


IPAOata.4 


IPAData.5 


IPAData.6 


Page | Test Pad Signal 


iPAData.7 


EnlPData 


EniPAData’ 


EnIPAData 


EnOataCS* 


DmaHLOA 


DmaROY 


DisOmaTest’ 


DmaHoidReq 


DmaiORd’ 


DmalOWr’ 


OmaMemRd’ 


OmaMemWr' 


FloppyDataAck* 


CPOmaAck’ 


OmaEndCount 


(unassigned) 


DmaAddrStrobe 


OisFDCTest’ 


pFDCHdLd 


FOCStep 


FDCOircIn 


FDCWrGate 


FDCWrOata 


WDS 


Early 


Page 


6 


6 


6 


6 


6 


Test Pad 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


96 


Late 

9 

WDLCIr 

9 

FIoppy2MHz 

10 

Floppy 16MHz 

10 

FDCHdLdDone 

10 

FDCIndex’ 

11 

FDCTrOO’ 

11 

FDCWrProt’ 

11 

HIgh/a 

11 

EnFDCIn’ 

11 

FDCRdDataSync’ 

12 

VFOEn’ 

12 

SepState.O 

12 


Signal 


SepState.l 


SepState.2 


PU2 


SepState.3 


SepState.4 


SepState.5 


SepState.6 


plOPReq' 


EnlOPReq' 


CPDmaReq 


KBintr 


oldXA 


oldXB 


oldYA 


oldYB 


EnMouseProm’ 


EnMouseX’ 


UpMouseX 


EnMouseY’ 


UpMouseY 


EnKBBell 


BootReset’ 


AllolPReset' 


PrlnterClk 


KBBC 


Tlme.24 


Time. 16 


Time.08 


Time.OO 


TlmeOata24 


TlmeData16 


TlmeOataOS 


TimeData’ 


HdLdC 


HdLdR 


ppCIk 


VCC 


VDD 


VFF 


Page 


12 


12 


12 


12 


12 


12 


12 
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Dandelion I/O Processor 


Revision History 

Rev. A to Rev. B 

1. Signals on A and B ports of LS245 (g11) switched to account for correct sense of CpuS1 signal. (T = 1 =>AtoB) (pg. 1) 

2. Enable (pin 1) of LS240 connected to GNO. (pg. 1} 

3. P'rom macro changed for 12716 (h 12), to reverse data bus connection, (pg. 2) 

4. Ports PA, PB, and data bus reversed on I8255A (j9) with macro change, (pg. 5). 

Rev. B to Rev, C 

1. DMA controller added (pg. 7). 

2. Floppy Disk controller added (pgs. 8-12). 

3. New bus organization (see page 00c) 

4. Address space change, to allow both memory or normal I/O mapping. IPAddr.OO on e8, fS.'pin 14 (pg. 1). 

5. tPDataOut signal (c6b, pin d, pg. 1). 

6 . CPUReady signal to Insert wait state for FOG, and DMA (slave), (pg. 6) 

7. Change in generation of IPMemRd*, IPMemWr’, IPIORd’, IPIOWr*. This removes the LS2S7 to avoid the output glitches 

which occur when device goes from trtstata to active. (Gary Miller, Intel, 987-8086, 6/20/79) (pg. 1). 

8 . New I/O address decoding (pg. 5) 

9. Page 5 renumbered to 13. 


Rev. C to Rev. D. 

Bug Fixes 

1. Added inverters for CpuRd’, CpuWr’, DmaMemRd’, DmaMemWr’, DmalORd’, and DmaiOWr* and replaced LS253 with LS353 to 

fix multiplexor glitch when S2, S1 lines change, (page 1) 

2. Fixed puliups for FloppyIntReq, FDCVFOen’ (16, page 6 ). 

3. Removed boot switch backplane signal (pg. 6 ). 

4. Buffered FDCHdl,d (page 8 ). 

5. IPReset’ now clears FloppyOataReq and FloppyEndCount (page 8 ). 

6 . HdLd one-shot; a2a.1 toGND (page 10). * 

7. Inllse signal to drive removed (drive can be Jumpered), FDCTG43 and DIskChange signals added (page 11). 

Additions 

1. CP control and control store read/write, TPC/TC read and TPC write added (page IS). 

2. Backplane connections added. 

3. Separate IntReq register added (dage 14). FloppyIntReq moved there. 

Rev. Dio Rev. E (10/25/79) 

Bug Fixes 

1. LS353 inputs to GNO instead of Vcc (page 1) 

2. Puilup for FDCOataReq. 

Addltlons/Chanqes 

1. Reorganization of bus structure. Two I/O data busses, IPOata (TTL) and IPAOata (MOS). This is due to loading reasons for the 

MOS devices. 

2. Added CP Port, keyboard. Mouse interfaces. Printer, mainterva^n^^e panel, time-of-day clock Interface. 

3. Increase Prom to 8 K, RAM to 16K. 

3. Alto module moved off lOP board. 


Stitchwelci Board History 


S/N 001: A, B, stripped, E 
S/N002: B, C, D, scrapped 
S/N 003: F 
S/N 004; H 
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Dandelion I/O Processor 


Revision History« 2 

?ev. E to Rev. F 

r 

New Functions: 

Redesign of maintenance panel, Incorporation of time-of-day clock In iOP (pg. 24, 25) 

Host address prom (pg. 14) 

Backplane signals for Options lOP. 

General: , , , 

All signals are named. 

Separate pages for discretes and I/O connectors, different versions for PC and SW boards. 

Backplane conforms to Backplane Rev. B. ! 

Keyboard interface changed (pg.18) 

Mouse front end redesigned (pg. 19) 

CPStatus has new CSParErr, CPGontrol Inputs (pg. IS) 

IPData and IPAData bus enable logic changed (pg. 6) 

SKY signals renamed to High. 

Part substitutions as recommented by CP&T made. 

Bug Fixes: 

Enable of FDCOata bus changed to avoid interference with Dma controller (pg.8) 
pWaitClk’generated and used (pg. 15*17) 

WakeMode inputs inverted on lOPReq prom (pg. 17) 

Page 1: IPMemRd’, IPIORd’ BP changed 86, 186 to 79, 179. 

LS240: b19h changed to b17a. b17d Inverter added for lOPCIk to BP 12. 

Page 5: SelBankla* • 1d’, SolBank4, 5, backplaned. 

I/O address banks renamed: Oa toO, Ob to 1,.... 3a to6, 3b to 7. 

SelDma’moved to Bank 2, SeiControlStore’renamed, moved to bank 6. : 

Page 6: EnIPOata, EnIPAOata generation changed. EnOataProm (c9) added. a12a, c9a, c9b, c6a removed. 

Signal IPIORdWr named. 

Page 7: DmaCycle backplaned. ' ; j '' 

0maCh2Req, DmaChSReq, DmaCh2Ack’, DmaCh‘3Ack’ named and backplaned. ’ 

DmaTest uses Ch2 signals. OmaTestReq/Ack’ removed. 

Paged: FLCVFOen LSo4 moved to pg. 12. ! 

Bug fix forEnFOCData. Added LSOO g7d, g7c. 

FDCId meaning changed to Indicate 800/850 drive. 

DmaTestReq In Floppy state renamed to DmaCh2Req. 

Paged: EY’on LS153 disconnected. LS253 replaced by LSI S3. 

Page 10: SI63 replaced by LSI63. 

Discretes moved to pg. 27 

Page 11: I/O connector moved to pg. 27. 

InUse added. SelDrivel, InUse, SeiSideO S240 always enabled 
10 signals backplaned for Troy. 

Page 12: FDCVFOen LSo4 moved from pg. 8. * 

Page 13: DrnaTestAck’, SelDmaTest renamed to 0maCh2Ack’, SelBankS’ 

Page 14: HostAddr prom added. Int5*7 backplaned. 

Page 15: SwTAddr sense changed In CPControl = => lOPKernel change. 
lOPWait, SwTAddr, SwTAddr’ synced to CPCIk before backplane. WrTPCLow’ inverted before backplane.. 

Control Store write addresses permuted = => lOPKernel change. 

LS240 b19 changed to b17. SOO (a 19) moved to b 18. 
lOPStatus permuted. PWaitClk’used instead of pCIk’ 

Page 16: SOO a19 moved to b 18. LS240 b19 moved to b17. pWaitClk’used instead of pCIk’. 

Page 17: Bug fix WakeMode permutation on lOPReq prom. lOPAttn backplane changed from 139 to 138 (IOOisp.1). 

Extend CPPort status to include CSParErr, CPControl Inputs. 

Add pWaitClk’. S02 in a 19, move SOO to bIS. 

Page 18: Moved KB connector to pg. 27. 

Change KBSel’, KBOiag' drivers from 74265 to 75114. FPLAT to RDIV16. Connector lOOOpF capacitor between 75115 pins 0,7. 
Page 19: Added new mouse front end (MouseProm). Moved MIscInputI to pg. 20. 

Page 20: MP connector moved to pg 27. MIscInputI moved from pg. 19. MIscControM LSI 74 replaced by LS273. 

KBBetl changed by addition of discrete amplifier. 

MiscClocksI addition of SetClkD’. IHzIntr’renamed IHzClkB’. 

Page 21: Floppy discretes moved to pg 27. FPLAT renamed RPULL16, PLAT18. 

CPUReady changed. IPAOata always causes Wait cycle, ExtY/aitReq’ available form backplane. 

Page 22: KBBell clock added 
Page 25,26, 27,28: New 

Rev. F to Rev Q 3/25/80. Rev. G submitted to first etch. 

Bug Fixes: Added Schmitt t rigger to BootRoset’ signal path to fix power boot problems (pg. 21) 

Renamed ReadTIme (e5.5, LS240) to ReadT since it is different from ReadTime (pg. 25, 26) 

Added inverterto BellCik driverto cause driver to be off when bell is disabled (pg.20, 22). 

Changes: 

r Backplaned IPOataOut (pg. 1), BRCIk (pg. 22). 

■ Moved CSParErr and TODIntr’to Miscinputs. Added EmuWake to CPStatus (pg. 14, 17,20) 
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Oandeiion I/O Processor 


Revision History - 3 


Rev. G to Rev. H 


4/14/80. Minor changes, input to etch. 


Bug Fixes: PTCRxD line did not exist. Incorrectly connected to PTCTxD. Printer control (page 22). 

Printer cable pin 20 incorrect on PC cable. Corrected to pin 10 (page p28). 

Changes: 

Backplaned I PALE (page 1) to pin 36 for use with State Analyzer. • 

ReadKB moved from MiscClocks to MiscControi (pg. 20) 

Rev. H to Rev. I 4/21/80. Incorporation of Testability additions. Input to etch. No test pads in this Rev. 

Changes: Incorporation of testability features suggested by Fortlage memo. 

Addition of miscellaneous timer for use as interrupt by CPU. 

Page 1: 

Isolation of CpuClk, CpuReset, CpuALE, DmaHoldReq.with LS244 buffers under tester control. 

Tester control of LS353 Enable inputs. 

Change in lOPCIk generation. 

Page 6: 

Tester control of EnOataProm CS’ Inputs. 

Page 7: 

Isolation of CpuHoldAck, OAckO-3’, OmaEndCount, OmaAEN, OmaAddrStrobe by LS244 buffers under tester control. 
DmaCycle generations changed. 

Pages 8, 9, 10, 11, 12: 

Isolation of FDCDataReq, FDCWrCate, FDCWrOata with LS244 buffers under tester control. 

Isolation of FOCEarly, FOCLate. Floppy16MHz generation changed. 

Floppy cable receivers can be disabled under tester control. I 

FDCVFOen’isolated. Floppy proms can be disabled by tester. 

Page 14: 

Misclnt fed to Bit 4 of Int Req register. 

Page 17: '', \- 

lOPReq prom can be disabled by tester. 

Page 19: 

MouseProm can be disabled by tester. 

Page 21: 

CpuReady isolated by LS244 buffer 
Page 22: 

Extra timer added from 8253. 



Page 27: 

Keyboard cable moved to page 29 (PC only). 

Tester discretes added. JUmper for Floppy disk Id added 


(PC only). 


Rev. I to Rev. J 5/8/80. Incorporation of test pads. Input to etch 1. 

Changes: Incorporation of test pads. 

Page 27: 

Addition of 10K resistor to AltcIPReset’ to pull up to Vcc when Alto not connected (PC only). 
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Dandelion I/O Processor 


I Design Notes 

General 

Wait states forced for all devices on tPAData. External WaitReq available for RS232 Z80*SiO. 

CPU 

1. See notes on memory address space (pg. 70, 71. 

2. Mem, l/ORd’/Wr’ decoding changed to avoid LS257 potential glitching. 

Floppy Disk Controller 

1. WD1791 chip used temporarily. Eventually will use 1797 or 1793*01. 

This has the following effects: 

• inverted data bus • compensate in software. 

- no VFOE signal available (dummy one generated) for separator. 

• Side Select signal generated by Floppy Control register. 

- DMA worst case timing in DMA write: 1791 and 2114 has write setup time problem. , . 

(Sdd p3QO 32/ 

1793-01/51 wlth2114, or 1791 with 2114-3 OK. 

Current plan Is to upgrade to use 1793-01 and not take advantage of the extra 1797 features. 

1797 can be plugged into same position. 

2. Need 1 wait state with FDC chips and full-speed SOdSA 

3. Need FloppyOataReq latch when using 8257 DMA controller. 

’ ‘ 4. Floppy EndCount latch Implemented to check correct DMA completion. Could be removed If not needed. 

5. Floppy status register Implemented to read external Floppy status. FloppyIntReq Is In 
a common IntReq register. 

6 . Write compensation: Note Jitter characteristics. Could use delay line or WD2143 If not tolerable. 

Currently a Disable write comp. In control register. Later, 

DisableWDComp’ * [(DD6n’orTG43’)*.EnableWDComp]’ 

WriteCurrent signal not provided fordriva (from TG43). Supplied In Rev. 0 

9. Select Drive 2 and Select Troy mode signals available. • 

10. Read Separator synchronizer has only one stage. When next reblowlng Prom add a second stage (DO-QO of LS273). 

Feed DataSync’ through LS273, QO to 1791 RData’, Prom should expect comlement of RData. 

DMA controller 

1. Walt state required in slave mode. 

2 . Use extended write. 

3. Intel 8257 chip used currently. Later could use 8237 controller. 

This provides programmable single byte transfer (see FloppyOataeq latch above). 

4. Fully buffered address, control, and data buses. 

5. DmaTest register added to channel 2 to allow Dma testing. The Oma Reqis temporarily taken from Floppy State Register, 
using signal SelFloppyDrive2. 

6 . DmaTest register temporarily uses the whole of I/O bank 5 addresses. 

7. DAckO’ and DACK1’ are fully loaded (80 uA, 1.6 mA) 

CP port 

See programming description (pg. 72, 75) 

A.. • - ■ . 

TOD clock 

Time-of-day clock has potential problem if lOP Is powered and maintenance panel cable is unplugged. This is because there 
is some logic which Is unpowered (in the TOO clock) which Is driven by powered logic (in the lOP). This problem Is to be 
described in a memo and will be further investigated. 
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Dandelion I/O Processor Address Space 


Normal memory address space 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

u 

□ 

□ 

□ 


1 0 0 1 Bank K- PROM -N PROM 


I 0 1 l<- Bank—-!- RAM -^-N RAM (1st 8K block) 

I 1 0 |<- Bank-^f^- RAM - —M RAM (2nd 8K block) 


Bank 

Type 

Address Range (Hex) 

■ Addr[1:21 

0 

PROM 

0 - 

7FF (2K) 

0 ? 

1 

PROM 

800 

OFFF (2K) 

0 

2 

PROM 

loop 

17FF (2K) 

0 

3 

PROM 

1800 

1FFF (2K) 

‘ 0 ! 


0 

RAM 

2000 

• 

23FF 

(IK) 

1 

1 

RAM 

2400 


27FF 

(IK) 

1 

2 

RAM 

2800 


2BFF 

(1K) 

• 1 

3 

RAM 

2C00 


2FFF 

( 1 K) 

1 

4 

RAM 

3000 


33FF 

(IK) 

1 

S 

RAM 

3400 


37FF 

(IK) 

1 

6 

RAM 

3800 


3BFF 

(IK) 

1 

7 

RAM 

3COO 


3FFF 

(’IK) 

1 

0 

RAM 

4000 


43FF 

( 1 K) 

2 

1 

RAM 

4400 


47FF 

(1K) 

2 

2 

RAM 

4800 


4BFF 

( 1 K) 

2 

3 

RAM 

4COO 


4FFF 

(IK) 

2 

4 

RAM 

5000 


53FF 

( 1 K) 

2 

5 

RAM 

5400 


57FF 

( 1 K) 

2 

6 

RAM 

5800 


5BFF 

( 1 K) 

2 

7 

RAM 

SCOO 

- 

5FFF 

(IK) 

2 
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Dandelion I/O Processor Address Space 
I/O Address Space Notes: 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


8 9 10 11 12 13 14 15 



Address (Hex) 


88 

89 

89 

8A, 88 


I/O Port address 

I/O Port address 

Device register select 
Device select 
I/O Bank select 


1. I/O Ports can be reached using: 

a) IN or OUT instructions using port address: 

P = 80H + p, whereO<= p<= 7FH(128) 

b) Memory reference instructions using address: 

A ='8000H ♦ P, where P is given above. * 

Note that bit 8 being 1 is not required by the 
hardware. 

2. Bank addresses (hex): 



Alto PPf-A 
Alto PPI-a 
Alto PPI-G 
Alto PPI-Controi 


Floppy Status (Read) 
Floppy Command (Write) 
Floppy Track (R, W) 

Floppy Sector (R, W) 
Floppy Data (R, W) 

Floppy Control reg. (Write) 
Floppy Status (ext.) (Read) 


Printer data (R, W) 
Printer Control (Write) 
Printer Status (Read) 
(Same as 88, 89) 


Bank 

Address 

Data bus 

BankO 

80-8F 

IPAOata 

Bank 1 

90-9F 

IPData 

Bank 2 

AO - AF 

IPAData 

Bank 3 

80- BF 

IPData 

Bank 4 

CO-CF 

IPData . 

Bank 5 

DO - DF 

IPData 

Bank 6 i. . 

EO-EF 

IPData , 

Bank 7 

FO - FF 

IPData 


3. Addresses in Banks 4 and 5 are reserved for the 

i * 

OPTIONS card. DmaTest temporarily uses bank 5. 


Address (Hex) 
0E0-0E7 


8C 

8D 

8E 

8F 

0 

0 

0 

0 

Timer Counter 0 (R,W) 
Timer Counter 1 (R,W) 
Timer Counter 2 (R,W) 
Timer Mode (Write) 

Dma 8257 



OAO 

2 

DMA Ch-0 Address 

0A1 

2 

DMA Ch-0 Count 

0A2 

2 

DMA Ch-1 Address 

0A3 

2 

DMA Ch-1 Count 

0A4 

2 

DMA Ch-2 Address 

0A5 

2 

DMA Ch-2 Count 

0A6 

2 

DMA Ch-3 Address 

0A7 

2 

DMA Ch-3 Count 

0A8 

2 

DMA Mode Set (Write) 

0A8 

2 

DMA Status (Read) 

0A9- OAF 

2 

Invalid 

Temp: 



ODO 

5 

DmaTest register (R,' 

001-ODF 

5 

Invalid (DmaTest) 


(unused) 

Interrupt Request register (read) 
Keyboard data (read) 

CPIn (read) 

CPStatus (read) 

Mouse X (read) 

Mouse Y (read) 

Misc Inputs 1 (read) 

Misc. Clocks 1 (write) 

TOD Interrupt (clear) 

CPOut (write) 

Central processor Control (write) 
Mouse XY (clear) 

CP Dma Complete (clear) 

Misc. Control 1 (write) 


(Unavailable for Read) 

Cont rol Store Byte 0 (R, W) 

Control Store Byte 1 (R, W) 

Control Store Byte 2 (r, W) 

Cont rot Store Byte 3 (R, W) 

Control Store Byte 4 (R, W) 

Control Store Byte 5 (R, W) 

TPC High (Addr, High 5 bits data’) (W) 
TC [0:3] „TPC[0:3]’(Read) 

TPC Low (Low 7 bits data’) (Write) 
TPC[4:11]’ (Read) 


Host Address 
Host Address 
Host Address 


OBC 

08D 

OBE-OBF 


Host Address 

Host Address checksum 

Available in HA prom 
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I/O Control and Status Registers 


Write Registers 


Add ress 
(Hex) 


Bit 



0 MSB 
7 = LSB 


Floppy Control 

Misc* Control 1 

MIsc, Clocks 1 

CP Control 

TPCHigh 

TPCLow 

E8 

EF 

E9 

m 

o 

FE 

FF 

Enable Wait cycles 

(unused) 

(unused) 

lOPWalt’ 

TPCAddr.O 


Enable Write Comp. 

ReadKB 


SwTAddr’ 

TPCAddr.1 

TPCData.05’ 

Select Side 1 


Inc: MPanei 

lOPAttn 

TPCAddr.2 

TPCData.06’ 

Select Troy Mode 

Diagnose KB 

Read Time Cik 

CP DmaMode 

TPCData.OO’ 

TPCData.07’ 

Select Double Den. 

Blank MPanei 

Set Time ClkA 

CP Dma In 

TPCData.Or 

TPCOata.08’ 

Enable Floppy contr. 

Read Time 

Set Time CikB 

(unused) 

TPCData.02’ 

TPCData.09’ 

Dma Ch 2 Request * 

Clear Time 

Set Time ClkC 

(unused) 

TPCData.03’ 

TPCOata.10’ 

Select Drive 1 

Set Time 

Set Time CikD 

(unused) 

TPCData.04’ 

TPCData.11’ 

• temporarily, later 

Select Drive 2 


i_r 





\ 


Read Registers 


Address 

(Hex) 


Bit 


£ 

£ 

£ 

_5 

7 


0 = MSB 
1 = LSB 


Floppy Ext. Status 

MIsc. Inputs 1 

Interrupt Req. 

CP Status 

TPCHigh 

TPCLow 

E8 

EF 

E9 

EC 

FE 

FF 

Disk Change 

Alternate Boot 

Floppy Req’ 

CP Attn’ *• 

TC.O 

TPCData.04’ 

Floppy End Count 

Serial Time 

Keyboard Req’ 

Emu Wake’ ** 

TC.1 

TPCData.05’ 

Two-sided * 

MIsc.Interrupt 

Printer Tx Req’ 

lOPAttn * 

TC.2 

TPCOata.06’ 

Floppy ID *• 

Time 1 sec Req 

Printer Rx Req’ 

CP DmaMode * 

TC.3 

TPCData.07’ 

(unused) 

CS ParError’ 

(unused) * 

CP Dma In • 

TPCData.OO’ 

TPCData.08’ 

(unused) 

Mouse Sw 1 

(unused) * 

CPIn Int. Req. 

TPCOata.OI’ 

TPCData.09’ 

(unused) 

Mouse Sw 2 

(LSEPUARTTx’) 

CPOut Int.Req 

TPCData.02’ 

TPCData.10’ 

(unused) 

Mouse Sw 3 

(LSEPUARTRx’) 

CP Dma Compi. 

IIIIIIIIQggggl^ll^ 

TPCData.11’ 

* SA 850 only 

* * 0 = 800, 1 = SSO 


• Reserved 
for RS232 

• From CPControl 
** From 

lOPControl 




Notes: 

1. LSI devices control and status registers not shown here. 

2. All numbers are decimal, except where indicated otherwise. 

3. Single quote after name indicates active low value, e.g. TPCData.OO’ 
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CP lOP Task Programming 


lOP Control Register 


0 


11 

12 

13 

14 

15 


lOPCU ♦-In any cycle 

This register controls the mode of the lOP interface. 

When disabled, EmuWake or iOPAttn will cause task wakeup. 
Input mode, input data full will cause task wakeup. 
output mode, output data empty will cause task wckeup. 
always wake mode, wakeup always active. 


L 



CPAttn causes a service request to the lOP. 

Emu Wake should be set by the emulator when task wakeup Is required. 

Noto: Emu Wake should be set by the emulator In one click by a read-mo'dify-write. 


WakeMode 

00 - Disabled 
01 - Input 

10 - Output 

11 - Always wake 

CP Attn 
Emu Wake 
(unused) 


lOP Status Register 

♦- lOPStatus in any cycle 


lOPlData Register 

<- lOPIOata in any cycle 


0 

8 

- 9 

10 

11 

12 

13 

14 

15 



lOP Req 
WakeMode. 1’ 
WakeMode.O’ 
CP Attn’ , 
Emu Wake’ 
lOP Attn 
00 always i 
(unused) 


□ 

8 

9 

10 

11 

12 

13 

14 

15 


Input data 
(unused) 


lOPOData Register 

lOPOData ♦- in any cycle 


0 


□ 

8 

Q 

10 

0 

12 

13 

14 

15 


I_,_I L 


Output data 
(unused) 


Programming Notes. 

1. lOP port can be used on a polling or wakeup basis. The kernel task can use the port with the polling method. * 

The lOP task uses the wakeup method. 

2. Polling Method. 


Poll lOP Request in iOP Status to determine when to transfer data. 
After writing IOP Control, lOPReq Is not valid in the next cycle. 


1 . 6 . 

lOPCtI*- k 

,c*; {Write Control register} 


Noop 

,c*; {lOPReq NOT valid In this Instruction} 


R *• lOPStatus 

,c*; {lOPReq now valid in lOPStatus} 

After reading or writing data, lOPReq is not valid for 3 cycles. 

I.e. 

lOPOData*- R, 

,c*; {Write output data} 


Noop 

,c*; {lOPReq NOTvalld in this instruction} 


Noop 

,c*; {lOPReq NOT valid In this instruction} 


Noop 

,c*; {lOPReq NOT valid in this instruction} 


R«-lOPStatus 

,c*; {lOPReq now valid in lOPStatus} 


3. Wakeup method. 

When in input or output mode, the transfer of data wilt cause the task wakeup to be removed. 

The wakeup will be re-asserted when the appropriate data conditions are true again (see lOPControl above) 


T 


T 
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Address Bus Latch 


Backplane 


I 
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Address Bus Latch 



CpuRd’ 

CpuWr; 



I DmaMemRd* 
DmaMemWr* 
DmalORd* 

DmalOWr’ 



LS04 - 

LS353 

[>° — 

MUX 




Select 


IPIORd’ 


IPIOWr’ 


OmaCvcIa’ 




IPMemRd> 

IPMemWr’ 


IPIORd’ 


IPIOWr’ 


Address 

Bus 


Control 

Bus 
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I/O Processor Floppy Disk Controller 
Block Diagram 


Controller Write Precompensation Drive driver/receivers 



LS244 


IPData 


Floppy Status 
. (External) 
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Central Processor 


I/O Processor 
lOPData bus 


X-bus 
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i8251A 


18253-5 


FD1797 (Alt: FD1793-01) 
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12716 
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F93453 


SN74S00 


SN74S02 


SN74S74 
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SN74S374 


SN74LS00 


SN74LS04 


SN74LS08 


SN74LS32 


SN74LS74 


SN74LS138 


SN74LS153 


SN74LS155 


SN74LS157 
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Oscillator 

K1114A, 6.000 MHz 

Oscillator 

K1114A, 16.000 MHz 

Oscillator 

K1114A, 1.8432 MHz 

Capacitor 

1000 pF, 25 V 

Capacitor 1 .Q uF, 10 uF, 39 uF, 25V 

Capacitor 

.1 uF bypass, 25V . 

Capacitor 

15uF, 25V 

Resistor 

4.7 ohm, 1/2 watt 

Resistor 

150 ohm, 1/4 watt 

Resistor 

470 ohm, 1 /4 watt 

Resistor 220, 1K, 15K, 68K, 1/4 watt 

DIP Resistor Network 

150 ohm series 2% 

Allen Bradley 316B1S1 

DIP Resistor Network 

1'30/210 pullup-pulldown—• 2% 
Allen Bradlev316E131211 

DIP Resistor Network 

15- 10K resistors 2% 

Allen Bradley 316A103 

DIP Resistor Network 

15-5.IK resistors 2% 

Allen Bradley 316A512 

Transistor 

2N2905A 

Diode 

1N4003 

Fuse 7 amp (2), 15 amp slow blow 

Socket 

18-pin DIP socket 



Alto umbllidal 
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Dandelion I/O Processor 


Revision History 




Board History 


S/NOO I: A, B, stripped, E 
S/N002: B,C, D 


Ftev. A to Rev. B |____ 

1. Signals on A and B ports of LS245 (g1 1) switched to account for correct sense of CpuS1 signal. (T = 1 = > A to B) (pg. 1) 

2. Enable (pin 1) of LS240 connected to GND. (pg. 1) 

3. Prom macro changed for i2716 (h12),to reverse data bus connection, (pg. 2) 

4. Ports PA, PB, and data bus reversed on ia255A (j9) with macro change, (pg. 5). 

Rev. B to Rev. C 

1. DMA controller added (pg. 7). 

2. Floppy Disk controller added {pgs.8-12). 

3. New bus organization (see page 00c) 

4. Address space change, to allow both memory or normal I/O mapping. IPAddr.OO on e8, f8, pin 14 (pg. 1). 

5. IPDataOut signal (c6b, pin 9, pg. 1). 

6. CPUReady signal to insert wait state for FDC, and DMA (slave), (pg. 6) 

7. Change in generation of IPMemRd’, IPMemWr’, IPIORd’, IPIOWr’. This removes the LS257 to avoid the output glitches 

which occur when device goes from tristate to active. (Gary Miller, Intel, 987-8086, 6/20/79) (pg. 1). 

0. New I/O address decoding (pg. 5) 

9. Page 5 renunibered to 13. 


Rev. C to Rev. O. 


1. Added inverters for CpuRd’, CpuWr’, DmaMernRd’, DmaMemWr’, DmalORd’, and DmalOWr’ and replaced LS253 with LS353 to 

fix multiplexor glitch when S2, S1 lines change, (page 1) 

2. Fixed puiiups for FloppyIntReq, FDCVFOen’ (i6, page 6). 

3. Removed boot switch backplane signal (pg. 6). 

4. Buffered FDCHdLd (page 8). 

5. IPReset’ now clears FloppyDataReq and FloppyEndCount (page 8). 

6. HdLd one-shot: e2a.1 to GND (page 10). 

7. InUse signal to drive removed (drive can be jumpered), FDCTG43 and DiskChange signals added (page 11). 

Additions 

1. CP control and control store read/write, TPC/TC read and TPC write added (page 15). 

2. Backplane connections added. 

3. Separate IntReq register added (page 14). FloppyIntReq moved there. 


Rev. D to Rev. E 


(10/25/79) 


1. LS353 inputs to GND Instead of Vcc (page 1) 

2. Pullup for FDCDataReq. 

Additions/Changes 

1. Reorganization of bus structure. Two I/O data busses, IPData (TTL) and IP A Data (MOS). This is due to loading reasons for the 

MOS devices. 

2. Added CP Port, keyboard. Mouse interfaces. Printer, maintenance panel, time-of-day clock interface. 

3. Increase Prom to 4K, RAM to 16K. 

3. Alto module moved off lOP board. 
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Dandelion I/O Processor 


Des ign Notes 

General 

I. Rev R appears to have space for RS232-C DTE. 

CPU 

1. See notes on memory address space. 

2. Mem, I/O Rd’/Wr’ decoding changed to avoid LS257 potential glitching. 

Floppy Disk Controller 

1. WD1791 chip used temporarily. Eventually will use 1797 or 1793-01. 

This has the following effects: 

- inverted data bus - compensate in software. 

- no VFOE signal available (dummy one generated) for separator. 

- Side Select signal generated by Floppy Control register. 

- DMA worst case timing in DMA write: 1791 and 2114 has write setup time problem. 

1793-01/51 with 2114, or 1791 with 2114-3 OK. 
Current plan is to upgrade to use 1793-01 and not take advantage of the extra 179/ features. 

1797 can be plugged into same position. 

2. Need 1 wait state with FDC chips and full-speed 8085A 

3. Need FloppyDataReq latch when using 8257 DMA controller. 

4. Floppy EndCount latch implemented to check correct DMA completion. Could be removed if not needed. 

5. Floppy status register implemented to read external Floppy status. FloppyIntReq is in 

a coinmon IntReq register. 

6. Write compensation: Note jitter characteristics. Could use delay line or WD2143 if not tolerable. 


(see page 32) 


Currently a Disable write comp, in control register. Later, 

DisableWDComp’ = [(DDen’orTG43’)’. EnableWOComp]’ 

7. WriteCurrent signal not provided for drive (from TG43). Supplied in Rev. D 

8. FD cable Is wired to provide ID bit to determine presence of drive. 

9. Select Drive 2 and Select Troy mode signals available. 

10. Read Separator synchronizer has only one stage. When next reblowing Prom add a second stage (DO-QO of LS273). 

Feed DataSync’ through LS273, QO to 1791 RData’, Prom should expect comlement of RData. 

DMA controller 

1. Wait state required In slave mode. 

2. Use extended write. 

3. Intel 8257 chip used currently. Later could use 8237 controller. 

This provides programmable single byte transfer (see FloppyDataeq latch above). 

4. Fully buffered address, control, and data buses. 

5. Dma Test register added to channel 2 to allow Dma testing. The Dma Req Is temporarily taken from Floppy State Register, 

using signal SelFloppyDrlve2. 

6. DmaTest register temporarily uses the whole of I/O bank 1b addresses. 

7. DAckO’ and DACK1 ’ are fully loaded (80 uA, 1.6 mA) 
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Address Bus Latch 


IPAddrLo 



==[ 11 ] 




Address 

Bus 


Control 

Bus 
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I/O Processor Floppy Disk Controller 
Block Diagram 


Controller Write Precompensation Drive driver/receivers 



IPData 


LS273 

Floppy State 
Register 


Read Data Separator 


IPData 


LS241 


Floppy Status 
(External) 
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H^CIockXI_1 

fPCiockX?. 2 " 


CpuResetIn’ 


DmalloldReci 
GNb ' 

3 I- 

10 


6 


7 

AltoPPlIntA 

8 

CPAttn 

9 

CpuReady 

35 


CPU AD.OO 19 
CPU'Ab. OI 18 
cpiTa d.op 17 
CrniA b.03 16 
CPUA b.0 4' 15 
CPUA D.b s 14 
CPU Ab.06 13 
CPU'AD .07 12 

CPU data bus 


Note: RST 6 is for Mouse Halt from Alto 
RST 5 is for Attention from CP 


X1 


X2 

CLKO 

RESET!’ 

RESETO 

SID 

SOD 

HOLD 

HLDA 

INTR 

INTA’ 

TRAP 

SI 

RST 7 

SO 

RST6 

lO/M’ 

RST5 

RD’ 

RDY 

WR’ 

AD7 

A15 

AD6 

A14 

ADS 

A13 

AD4 

A12 

AD3 

A11 

AD2 

A10 

ADI 

A9 

ia085A 


ALE I 


^9 IPReset aP’ 
LS240 b19h 


CpuClk 


3 

IPReset 

la 

CpuHpIdAck 


Cp ulO/M ’ 

C puwTr 


pulled up 


CPUAddr.OO 


CPUAD.OO 


CPU AD. 01 

4 

CPUAD.02 

7 

CPUAD.03 

8 

CPU AD.04 

13 

CPUAD.05 

14 

CPU AD.06 

17 

CPU AD.07 

18 


1 LS373 1 

DO 

QO 

D 1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

04 

D5 

05 

D6 

06 

D7 

07 

EN 

OC’ 


2 

IPAddr.OO 

5 IPAdclt.09 1 

6 

IPAddi.10 

9 

IPAddr.1 1 

12 

IPAdd'r,i2 

15 

iPAddr.'l3 

16 

IPAddr.14 

19_ 

IPAddr.15 


DmaC y c le 


Address latch 


27 " 

"CPUAddr.'oi ' 

" 4 ' 

26 

CPUAddr.02 

7 

25 

CPUAddr.03 

B 

24 

Cl’UAddr.04 

13 

23 

CPUAddr.05 

14 

22 

CPUAddr.06 

17 

21 

CPUAddr.07 

18 


I LS373 I 

DO 

QO 

D1 

Q1 

D2 

Q2 

D3 

03 

D4 

04 

D5 

05 

D6 

06 

D7 

07 

_EN._ 

OC’ 


DmaCycle 


IPAdd r.OQ 

IPAdcTr.b l 

IPAddr. oT 

IPAddr.~03~ 

IPAddr.04 

IPAdd r.05 

IPAd d r.OG 

IPAddT.oT 


IPAddr.OO 


Address Bus 


IPAddr.OO’ 


h10a LS04 


SKY/b 
-1 

12 

D^’O 

9 IPDataOut 

1 

11 

g9b 

LS74 



C Q, 

R’ 

■S 

IPIORd’ 


13 

Direction 


IPMemRd’ 1 


IPMemWr’2 


3 IPMemRdWr’ 


LS08 g10a 


GND 

5 


4 

DmaMemRd 

I 3 

CpuWR 

10 

GND 

11 


12 

DmaMemWr 

1 13 

DmaCycle 

2 

IPAddr.OO 

14 


XO 

X1 OX’ 


CpuRD 

5 


4 

DmalORd 

1 3 

GND 

10 

CpuWR 

11 


12 

DmalOWr 

1 13 

DmaCycle 

2 

IPAddr.OO 

14 


DmaCycle IPAddr.OO 


S2 

0 0 

Cpu Memory cycle 

S1 ©9 

0 1 

Cpu I/O cycle 

EX’ EY’ 

1 0 

Dma cycle 

iTltr 

1 1 

Dma cycle 


XO 


X2 

OX’ 

X3 


YO 


Y1 

Y2 

OY’ 

Y3 


S2 


SI 

EX’ 

EY’ 


CpuRD’_11 


CpuWR’ 13 


DmaMemRd’ 5 


DmaMemWr’ 9 


DmalORd’ 11 


DmalOWr’ 13 


- 

LS04 

J2 

hlOe 

CpuWR 

h10f 

,6- 

DmaMemRd 

LS04 

b7c 


DmaMemWr 

b7d 

10 

DmalORd 

b7e 

12 

DmalOWr 


AlIRd’, Wr’pulled up 


Note: CpulO/M’ replaced by IPAddr.OO. 
See note on Address space. 
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P rom 


IPAddr.05 

19 

IPAddr.06 

22 

IPAddr.07 

23 

IPAddr.08 1 I 

IPA(ldr.09 

2 

IPAddr.10 

3 

IPAddr.11 

4 

IPAddr.12 5 I 

IPAddr.13 

6 

IPAddr.14 

7 

lPAddr.15 

8 


i2716# 

orji- 

Q6 f- 
05 -f- 
Q4 ^ 
Q3|f 

Q1 ^ 
00 —- 


SolPROMBankO’ 

IPMornRd’ 


I VPP CE’ OE’ 
21| 18| 20| 


^^PUAO^O 

cpu ad. oF 

j;;puAbTg2_ 

a^O'AD.o'a, 

‘cpuai5To 4 

CP UAD .d's 

CPUADT06~ 

CPUAD.07 


Dank O 
(2K) 


IPAddr.05 

19 

IPAddr.06 

22 

IPAddr.07 

23 

IPAddr.08 

1 

lPAddr.09 

2 

IPAddr.10 

3 

IPAddr.11 

4 

IPAddr.12 5 I 

IPAddr.13 

6 

IPAddr.14 

7 

iPAddr.15 

a 


A10 

A9 g12 


I VPP C E’ OE’ 

21 { 18| 2dr’ 


SelPROMBankI’ 

IPMornRd’ 


17 

CPIJAD.OO 

16 

CPUAD.01 

15 

CPUAn.02 

14 

CPUAD.03 

13 

C.PUAD.04 

11 

CPUAD.05 

10 

CPUAD.06 

9 

CPUAD.07 


Bank 1 
i2K) 


IPAddr.05 

19 

IPAddr.OG 

22 

IPAddr.07 

23 

IPAddr.08 

1 

IPAddr.09 

2 

IPAddr.10 

3 

IPAdrir.11 

4 

IPAddr.12 

5 

IPAddr.13 

6 

IPAddr.14 

7 

IPAddr.15 

8 


A10 

A9 

12716# 

f12 

AB 

06 

A7 

05 

A6 

04 

A5 

03 

A4 

02 

A3 

01 

A2 

00 

A1 

AO 

VPP CE’ OE’ 


17 

CPUAD.OO 

16 

CPUAD.01 

15 

CPUAD.02 

14 

CPUAD.03 

13 

CPUAD.04 

11 

CPUAD.05 

10 

CPUAD.06 

9 

CPUAD.07 


SelPR0MBank2’ 
IPMemRd’ _ 


Bank 2 
(2K) 


IPAddr.05 

19 

IPAddr.06 

22 

IPAddr.07 

23 

IPAddr.08 

1 

IPAddr.09 

2 

IPAddr.10 

3 

IPAddr.11 

4 

IPAddr.12 

5 

IPAddr.13 

6 

IPAddr.14 

7 

IPAddr.15 

8 


12716# 

e12 


17 

CPUAD.OO 

16 

CPUAD.01 

15 

CPUAD.02 

14 

CPUAD.03 

13 

CPUAD.04 

11 

CPUAD.05 

10 

CPUAD.06 

9 

CPUAD.07 


I VPP CE’ OE’ 

21| IbI 20t 


SelPROMBankS’ 
IPMemRd’_ 


Banks 

(2K) 


XEROX 

SDD 


Project 

Dand/lOP 


I/O Processor 
PROM 




File Designer 

DandlOP02.sil Ogus 


















RA?V! - Bariks 0 - 3 


IPAddr.06 

15 

IPAddr.07 

10 

IPAddr.08 

17 

IPArldr.09 

1 

lPAddr.10 2 1 

IPAdd r.11 

3 

IPAddr.12 

4 

IPAddr.13 

/ 

IPAddr.14 

6 

IPAddr.1f3 

5 


A9 

12114 

A8 


A7 

I04 

A6 

A5 

103 

A4 

A3 

I02 

A2 

A1 

101 

AO 


CS 

WE’ 


SelRAMBankO’ 

IPMemWr’ 


CPUAD.OO 


CPUAD.O 1 


CPUAD.02 


CPUAD.03 


IPAddr.06 

15 

iPAddr.07 

16 

IPAdd r.08 

17 

IPAddr.09 

1 

IPAddr.10 2 1 

IP Add r.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 6 

IPAddr.15 5 


SolRAMBankl’ 

IPMemWr’ 


11 CPUAD.OO 


12 CinJAD.01 


CPUAD. O 2 


lO -[14 CPUA D.03 


IPAddr.06 

15 

iPAddr.07 

16 

IP’Add r.08 

17 

IPAddr.09 1 I 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


S elRAMRank2’ 

IPMemWr’ 


A9 

Ad c13 
A7 



CPUAD.OO 


12 CPU AD.01 


13 CPUAD.02 


14 C!’UA(),03 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.Oa 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

iPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


SelRAMBankO’ 

IPMemWr’ 


A9 ' 
A8 a14 



11 

CPUAD.04 

103 

12 

CPUAD.05 


13 

CPUAD.06 

I01 

14 

CPUAD.07 


IPAddr.06 

15 

IPAddr.07 

18 

IPAddr.OB 

17 

IPAddr,09 

1 

IPAddr.10 2 | 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9‘2’14 


A8 b14 
A7 

104 

A6 

A5 

103 

A4 

A3 

102 

A 2 

A1 

101 

AO 


CS’ 

WE’ 


SelRAMBankI 

IPMemWr’ 


CPUAD.04 


CPUAD.06 ~~ 


CPUAD.06 Hr 


CPUAD.07 



IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.03 

17 

IPAdcD.09 

1 

IPAddr.10 

2 

IPAcidr. 11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


SelRAMBank2’ 

IPMemWr’ 


A9 ' 
AS c14 


CPUAD.04 


CPU AD. OS 


CPUAD.06 


CPUAD.07 


IPAddr.06 15 
IP Addr.Q7 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IP Add r. 11 3 

IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.15 5 


A9 

12114 




A8 

A7 

d13 

104 

11 

CPUAD.OO 

A6 



12 

CPUAD.01 

A5 


IWv/ 



A4 

A3 


102 

13 

CPUAD.02 

A2 

A1 


101 

14 

CPUAD.03 

AO 






IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9 

12114 




A8 

d14 

104 

11 

CPUAD.04 

A7 




A6 

AS 


103 

12 

CPUAD.05 

A4 

A3 


102 

13 

CPUAD.06 

A2 

A1 


lot 

14 

CPUAD.07 

AO 






SolRAMBankS’ 

IPMemWr’ 


SelRAMBankS’ 

IPMemWr’ 


Project 


Designer 


XEROX ^ I/O Processor . 
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RAM - Banks 4 ■ 7 


IPAridr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

iPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


AQ 

12114 

AO 

A7 

I04 

A6 

A5 

I03 

A4 

A3 

I02 

A2 

A1 

I01 

AO 


CS’ 

WE’ 


CPUAD.OO 


12 CPUAD.01 


CPUAD.02 


CPUAD.03 


IPAddr.06 

15 

IP Add r.07 

16 

IPAddr.OO 

17 

IPA”ddr.09 

1 

IPAddr.10 

2 

IPAddi.11 

3 

IPAddr.12 

4 

iPAddr.13 

7 

IPAddr.14 

6 


A9 

12114 

AO 
A7 • 

104 

A6 

A5 

103 

A4 

A3 

102 

A 2 
A1 

101 

AO 


CS 

_ WE’ 


11 CPUAD.OO 


12 CPUAD.01 


13 CPUAD.02 


14 CPUAD.03 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.OO 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.ll 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


SelRAMBaiik4’ 

IPMomWr’ 



SelRAMBankS’ I 

10 

8T 

SelRAMBankS’ | 


IPMemWr’ 


IPMemWr’ 


AO 12114 
A9 


A8 g13 
A7 

104 

A6 

A5 

103 

A4 

A3 

102 

A2 

A1 

101 

AO 


CS’ 

WE’ 


11 CPUAD.OO 


Jl 2 CPUAD.01 


13 CPUAD.02 


14 CPUAD.03 


IPAcidr.06 15 I 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAd dr.10 2 
IPAddr.ll 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.15~~^ 


104 

CPUAD.04 

1 Vx ^ 

CPUAD.Ob 

iWo ■ 

102 — 

CPUAD.06 

101^4 

CPUAD.07 


SelRAMBank4’ 

IPMemWr’ 


IPAddr.06 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.ll 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.15 5 


A9 

1211 

4 

AS 

A7 

h13 

104 

A6 

AS 


103 

A4 

A3 


102 

A2 

A1 


101 

AO 



CS’ 


WE’ 


SelRAMBank7’ 

IPMemWr’ 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 




A8 f14 
A7 

104 

A6 

AS 

103 

A4 

A3 

102 

A2 

I01 

A1 

AO 


CS’ 

WE’ 


11 CPUAD.04 


12 CPUAD.05 


13 CPUAD.06 


14 CPUAD.07 


SelRAMBankS’ 

IPMemWr’ 


CPUAD.OO 


CPUAD.01 


CPUAD.02 


CPUAD.03 


SelRAMBank? 

IPMemWr’ 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.ll 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


SelRAMBankG 

IPMemWr’ 


A9 

12114 

A8 


A7 


A6 

103 

AS 

A4 

102 

A3 

A2 

A1 

I01 

AO 


CS 

WE’ 


10 


CPUAD.04 


CPUAD.05 


CPUAD.06 


CPUAD.07 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.ll 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9 

12114 

A8 

A7 

104 

A6 

AS 

103 

A4 

A3 

102 

A2 

A1 

I01 

AO 


CS 

WE’ 


10 


CPUAD.04 


CPUAD.05 


CPUAD.06 


CPUAD.07 





















I/O Control 


(Depends on Ad(ir[0} ~ Addr[B], etc. for I/O. lPAddr[0] = 1 for I/O addresses.) 


IPAddr.11 

3 

lPAddr.12 

2 

IPAddr.13 

1 


IPAddr.09 

IPAddr.OO 

IPAddr.10 



00 ’ 


01 ’ 

S4 

02 ’- 

S2 

03’- 

04’ 

SI 

05’ 

06’ 


07’ 

E’ 

E E’ 


J5__ SelAl toPPI*_ 

14 ~ S e IF loppy DC ’ 

13 _ Se I Pr i nter’ _ 

12 _ SelTimer* 

jo 

C (4 addresses each) 

LS138 111 

I/O Device selector 
(Bank O- 

addrosscs 8QH - 09FH) 


IPAddr.OO 



IPAd dr.10 

IPAd'dr'fl 



00 ’ 

DO 

or 

02 ’ 


03’ 

DR’ 

RO’ 


R1’ 

S2 

R2’ 

SI 

R3’ 

EO’ 

ER’ 

2 14 


(Bank 2a) 

„ SolControlStors’ 
Bank 2b 

SelR eflBIk’_ 

SelDinafest’ ) Bank 3 


(Bank Oa) 

(Bank Ob) 

(Bank la) 

LSI 55 a 11 (Bank 1b) 


I/O Device selector 
(Bank 1b) 

I P, Ad . ^ . L- . QQ J-- (Bank 2 and Bank 3) 

(16 registers each) 

Note: Bank 3B is temporarily used by SelDmaTest’ 


IPAddr.13 

3 

IPAddr.14 

2 

IPAddr.15 

1 


SelRepBIk’ 

IPAddr.12 

IPiORd’ 


RoadFloppvStatus’ 


13 

Read KR Data’ 

12 

Read C Pin’ 

11 

RoadCPStatus’ 

10 

ReadMouseX’ 

9 

ReadMouseY’ 

7 

RoadMiscI’ 


E’ E E’ 

sleftl" 


IPAddr.13 


IPAddr.14 

2 

IPAddr.15 

1 



00 ’ 

S4 

or 

02 ’ 

S2 

03’ 

04’ 

SI 

05’’ 

06’ 


07’ 

E’ 

E E’ 

5 6 

4 


WriteFioppyState’ 

WrIteClocksI’ _ 

ClrTODIntr’ _ 

WritoC POiit*_ 

WriteCPControl’ 

CIrMouseXY’ _ 

CIrCPDma Comple te’ 
WriteControll ’ 


LS138 c11 


Single Register Block 

(Bank 3a, registers 8-15, addresses 0E8H - OEFH) 

Memory Control 


GND 

3 

IPAddr.03 

2 

IPAddr.04 

1 


iPAddr .01 

IPAddr.OO’ 

IPAddr.02 


OO’' 

'A 

Q2’ 

Q3’ 

>2 Q 4 . 

Q5’ 
Q6’ 
07’ 
E’ E E’ 


SelPROMBankO’ 

SolPROMBankI’ 

SelPROMBank2’ 

SelPROMBank3’ 


LS138 h11 


IPAddr.03 

IPAddr.04 

IPAddr.05 


IPAddr.01 

IPAddr.02 

IPMemRdWr’ 


. 15 

SelRAMBankO’ 

. 14 

SelRAMBankI’ 

, 13 

SelRAMBank2’ 

, 12 

SelRAMBankO’ 

, 11 

SolRAMBank4’ 

. 10 

SelRAMBankS’ 

, 9 

SelRAMBankO’ 

, 7 

SelRAMBank7’ 


- 

Qi ’ -Ci- 

34 22’-!^- 

q3,2^- 

32 Q4>. JJ- 

- 

3 I Q6-J- 

QJ,_f - 

E’E E’ LS138 dll 


PROM Bank Selector 
(Addresses Bank O: O - 7FFH, 

Bank 1: SOON - OFFFH, 
Bank 2: 1000H- 17FFH, 
Bank 3: 1800H- 1FFFH) 


IPAddr.03 

IPAddr.04 

IPAddr.05 


IPAddr.02 

IPAddr.01 

IPMemRdWr’ 


RAM Bank Selector 
(Addresses 2000H - 3FFFH, 8K) 


SrHZZ 

34 - 

=•2 04-- 

05’'- 

= ^ 06’-f- 

07’- 

E’E E’ LS138 


SelRAMBankS ’ 

SelRAMBankO ’ 

SelRAMBanklO ’ 

SolRAMBankl l’ 

SelRAMDank1 2’ 

SelRAMBank13 ’ 

SelRAMBank14 ’ 

SelRAMBankIS’ 


RAM Bank Selector 
(Addresses 4000H - 5FFFH, 8K) 



















Bidhectional bus-driver 


CPUAD.OO 

2 

CPUAD.OI 

3 

CI’U'Ab.62 

4 

CPU AD.03 

5 

CPU AD. 04 

6 

CPUAD.05 

7 

CPUAD.OO 

0 

CPUAD.07 

9 

iPDataOut 

CPUAD.OO 

2 

CPUAD.01 

3 

CPUAD.02 

4 

CPUAD.03 

5 

CPUAD.04 

0 

CPUAD.OO 

7 

CPUAD.OO 

8 

CPU A 0.07 

y 

IPDataOut 


1.5245/^ 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

A4 

B4 

A 5 

B5 

A 6 

B6 

A7 

B7 

T 

CS’ 


!PC 


18 

IPData.OO 

17 

IPData.OI 

16 

IPData.02 

1 5 

IPData.OJ 

14 

IPData 04 

13 

IPData.OO 

12 

IP Data.00 

11 IPData.07 

gii 

T = / => A to B 


EnablelPData’ 


Bidirectional bus-drivor 


LS245# 

AO 

BO 

A1 

A2 

B1 

B2 

A3 

B3 

A4 

B4 

AS 

B5 

AO 

BO 

A7 

B7 

T 

CS’ 


19 


18 

IPAData.O 

17 

IPAData.1 

16 

IPAData.2 

15 

IPAData.3 

14 

IPAData.4 

13 

IPAData.O 

12 

IPAData.O 

11 

IPAuata./ 

b12 

T = 1 =:>AtoB 


EnabtelPAData’ 


I/O 

Data Bus 


Alternate 

I/O 

Data Bus 



Note: Do not use DMA memory addresses In the I/O Address space. 


1 XEROX 

Project 

I/O Processor 

File 

1 Designer 

Rev 

Date 

Page 

1 SDD 

Dandelion 
Wrr-sa...,—— 1 

I/O Data Bus Control 

DandlOPOG.silj Ogus 

E 

10/2v5/79 

06 











DMA comtroller 


CpuClk 


CpiiHoldAck 


LS04 b7a 


From Floppy disk controller 
From CP port 
From Dm a test register 


SelDma’ 

11 

SKY/d 6 I 

f-loppvDataRea 

19 

CPDmaRca 

18 

DaiaTestReq 

17 


IPAData.1 


22 

lPAData.2 


23 

IPAData.3 


26 

IPAData.4 


27 

IPAData.5 


20 

IPAData.6 


29^ 

IPAData.7 


30 


MLDA 

CLK 

HRQ- 

R 

I/OR’ 

l/OW’ 

CS' 

MFMR’ 

RDY 

MEMW’ 

DRQO 

DACKO’ 

DRQ1 

DACK1’ 

DRQ2 

DACK2’ 

DRQ3 

DACK3’ 

18257 

TC 

MARK 

D7 

A7 

D6 

A6 

D5 

A5 

D4 

A4 

D3 

A3 

D2 

A 2 

D1 

A1 

DO 

AO 

AEN 

m8a 

ADSTB 


m8p 

= G^4 D = VCC 

aoT aiP 


Address Bus Hi 


IPAData.O 

3 

IPAData.l 

4 

IPAData.2 

7 

IPAData.3 

8 

IPAData.4 

13 

IPAData.5 

14 

IPAData.6 

17 

IPAData.7 

18 


DmaAddrStrobe 


DmaCvcIe* 


2 

IPAddr.OO 

5 

IPAddr.OI 

6 

IPAddr.02 

9 

IPAddr.03 

12 

IPAddr.04 

15 

IPAddr.05 

16 

IPAddr.06 

19 

IPAddr.07 


DmaHoldReq 


Dmal O Rd ’ , 
DtnalOWr^’ ^ 
DinaMernR d’ 
DmaMomWr’ 


) bidirectional 


DmaCvcIe 


Flo ppvDataAck’ 

CP Dm aAck’ 

DmaTestAck’ 


) Fully loaded 


. 1.5 

36 

DmaEndCount 

40 

DmaAddr.OO 

39 

DmaAddr.01 

38 

Dma Add r.02 

37 

Dma Add r.03 

35 

DniaAddr.04 

34 

DmaAddr .65 

33 

DmaAddr.06 

32 

DmaAddr.07 

9 

DmaAEN 


DmaAddrStrobe 


Note: 

DmaAddr.04 - 07 
are bidirectional. 


DmaCvcIe 



LS08 g10d 


DmaCvcIe’ 


Disabling (DmaCycie) 
starts before 
enabling (DmaCycie’) 


DmaAddr.OO 

2 

DmaAddr.01 

3 

DmaAddr.02 

4 

DmaAddr.03 

5 

DmaAddr.04 

6 

DmaAddr.05 

7 

DmaAddr.06 

8 

DmaAddr.07 

9 


LS245# 
,0 BO 


IPAddr.08 


17 

IPAddr.09 

16 

IPAddr.10 

15 

IPAddr.11 

14 

IPAddr.12 

13 

IPAddr.13 

12 

IPAddr.14 

11 

IPAddr.15 


T CS’ 
i| 19l 


Address Bus Lo 

(Use LS245 to provide 8237 
compatibility) 


IPIORd’ _17_ DmalORd’ 

IPIOWr’ _15 DmalOWr’ 

d7f 


DmaCvcIe’ 


Dma i/O Rd’, Wr’ 
in slave mode 














Floppy ControHer 


Note: 1791 has inverted data bus 


FD CData .QO 

l-DCDat.r.OI 


l-UCData. OP, 

KDC Data.QS 

rT)Cbata'04' 


(To DMA) 

(To IntReq register) 


FDCData.O S 

rDC Dota.06" 

FDCbata.OZ 


FDCPataReg 


14 

■'13 

"Tp 

I'T 

T 

38 


(From Floppy State Reg) 


jylntReq 

39 

IPIORd’ 

4 

IPIOWr’ 

2 

FloppyDCAO 

5 

FloppyDCA 1 

6 

FloppyPCCS’ 

3 

DisableFDC’ 

19 

Floppy2MHz 

24 

VDD 

40 

VCC 

21 

GND 

20 


DAL7’ 
DA 1.6’ 
UAI.5’ 
DAL4’ 
DAL3’ 
DA1.2’ 
DALI’ 
DAl.O’ 

DRQ 

IRQ 

RE’ 

WE’ 

AO 

A1 

CS’ 

MR’ 

CLK 


p8a 


RCLKi 

RREAD’I 

RGj 

WDATl 

wci 

TG43 

wr>nT’ 

WF’ 

IP’ 

TROO’ 

HEADY 

STEP 

DIRCl 

EARLY 

LATE 

DDEN’ 

HLD 

HLTI 

TEST’ 


W1791 


P6 


FDCRCIk 


_FDCVV£D_at^, 

TocWtCale" 

FDCfG43” 


IPAData 0 

p 

IPADiUa. I 

:i 

tPADatu.2 

4 

IPAData.3 

5 

IPADato.4 

6 

IP A Data. 6 7 

IPAData.6 

- ...A 

IPAData.7 


iPPataOut 


LS2 

45 # 

AO 

BO 

A1 

B 1 

A2 

B2 

A3 

B3 

A4 

B4 

A5 

B5 

A6 

B6 

A7 

B7 

_T 

CS’ 


!8_ 

37 

P8 

23 


4)CWrProl’ 

F7>( 5Woen»'’ 

rL'>citulex’_ 

TiSCTrOO’ _ 

“FDCnoacpr 

Flicstej? _ 

"FbCDr rVJn 

FPCi 3-|y 

FibCLate 

‘FbCDblo'en’ 


1 r'i'9 "■ 


18_ 

ri8; 

1 / 

Ttr' 

'i DC 

15 

inc 

Id 

i' ik : 

i7j 

‘ Fik: 

12 " 

"l DC 

n' 

“riyt 


Da I a 

' )au'r 


.00 
O T 
02 
.q.3 
.04 
'.Ob 
'6 6 
'b/ 


17 


Flop pyPCCS’ 


VFOEon 1793, 1797 

FloppyDataReq 

FloppyIntReq 

FDCVFOen’ 


22 


FDCHdLdPone 



) are pulled up 


FDCHdLd 


LSOa (buffered) 


SKY/b 


(use 1797 later) 


FDCVFOen’ 


10 FDCVFOen 


= VDD 

= VCC pap 
= GND 




FDCDataReq 11 


ClearFDCPataR eq’_ 


Note: This FF con be 
removed when the 
8237 DMA is used 


DmaEndCount 


FloppyPataAck’ 


h5f 


FloppyPataAck’ 


IPReset’ 



FloppyPataAck 


FloppyPataAck 



FloppyEndCount 


8 ClearFDCPataRe q’ 
LS08 h6c 


ReadFloppyStatus’ 


IPReset’ 


h7a 

|C 


Q 


Floppy State Register 


Floppy Status 


IPPata.OO 


IPData.OI 

4 

lPData.02 

7 

IPData.03 

8 

lPData.04 

13 

IPData.05 

14 

IPData.06 

17 

iPData.07 

18 


LS273 

DO 

00 

PI 

01 

D2 

02 

D3 

03 

D4 

04 

D5 

05 

D6 

06 

D7 

07 

CK 

CL’ 


11 


W rIteFloppyState’ 


IPReset’ 


2 

DisableWait’ 

5 

DisableWDComp 

6 

SelFDSideO’ 

9 

SelT royMode 

12 

SelDoublePen 

15 

DisableFDC’ 

16 

DinaTestReq 

19 

SelFloppyPrive 


FloppyPiskChange 2 


FloppyEndCount 




d6 


♦ * temp, later 
SelFloppyDrlve2 


Note: SelFDSideO’ will come from WD1797 
VFOE will come from 1793 WF’ output 


FloppyTwoSIded 6 


FDCId’ 


State register format: 


67\ 

EN’ 


BitO 

- Enable Cpu Waits 

Bit 4 

- Select Double Density 

Bit 1 

- Enable Write PreComp 

Bits 

- Enable Floppy Controller 

Bit 2 

- Select Side 1 

Bit 6 

- Dma Test Request * * 

Bit 3 

- Select Troy mode 

Bit 7 

- Enable Floppy Drive 


ReadFloppyStatus* 


I.S74 

£ 


•v,18 

IPPata.OO 

> d7a 


06 

IPData.OI 

^ d7b 


04 

IPData.02 

> d7c 



IPData.03 


d7d 


LS241 


Note: 


This status register has 
only 4 bits available 
currently. 
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(WD1791) 

(Data separator) 


(Write PreComp.) 


Motorola Clock 16.000 MHz 



Pullups, 150, .25W 



Miscellaneous Floppy Controller discrete components 
(20 pin platform) 

(Note: Still need to have FDId’ pulled up) 












Wo/e 2 


FD Pull-ups = ISO Ohms, 1/4 Wait 


Note 2 


<IiD- 

J1[20/19] < IG3> 


J1 [22/21] 


,J1 [42/41] < 165> 

<Ta|)- 

J1 [44/43] <T6^ 


J1[10/9] <161) 

Ci'sg) - 

Ji[46/4S] (TeT) 

- 

J1[12/11] 


cable <169: 

leld r-r^ 


FDInclex’ 2 3 

ela 


f-D Ready’ _4 


FDRclData’ 15 


FD-J1[NC] 

Unused signal grounds 


FDWrPfot’ 8 ^^ 12 9 

-"^elcl 


FDTwoSided’_17 



F DDiskC h ange’ _7 

,,,XJ6lg 


4 FDCInd cx’ 
LS04 h5b 

_ FDCRea dy 


FDCHdLd _2^ ^v^ 18 FPHdLo ad’ 

U^TfVa 


FD-J1[ 18/17] 

I-<il^ 


FDTrkOO’ 6 ^-^ 14 5 ^ ^ ^6 FDCT iOQ’ FDCStep 4 ^ ^16 _ FDStep’ _ (Tf ?) 

^^jJelc ..'''''”^^304 h5c J1 [36/35] 


^8 FDCWrPro t’ 
LS04 h5d 

FloppyTwoSided 
Note 1 

FDRawRdData 


FloppyPisk Chango 


FDCDirc In_6_^ ^"v ^14 FDPi rec tionin’ 

fic 



ell 

EN’ 

elj 

EN’ 

1 

19 



- ^ 

J1 [34/33] 

—<m 


FDCWrGoto 8 ^ ^12 FDWrGa te’_<T^ 

J1 [40/39] 


FPWrPata’ 
f 1o 


-(I7i> 

J1 [38/37] 

-<T^ 


_ FDCId’ 

To pullup for ID 


SelFloppyPrlve 15 ^-> ^5 FDSelDrive l’_<T7^ 

J1 [26/25] 


SelFDSideO’ 13 FDSelSIdeO 


- Cl71> 

J1[14/13] 

- <15^ 


Note 1: Active high if two sided diskette Is Installed on SA 850 
Note 2: 37 pin female connector (D-series), bottom conectlon. 

For correct placement, add 150 to pin number. 

Note 3: For cable documentation see SA 850 OEM manual 


SelTroyMode 



FDWrCurreiit’ 


-<T7§> 

J1[2/1] 

-<TFi> 


EN’ i Note: Schottky 














Raw Read Data synchronizer and pulse shaper 



SelDoublePen 


SelFDSideO’ 

FPCTrOO’ 


Double density selection 



DDen = SelDoubleDen. (SelSideO.TrackOO)’ 
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DMA Test Register 


For testing Dma controller independently of Floppy disk. 
Can be removed later. 



(Dma select) 
(Cpu select) 
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DMA Test 
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Interrupt Request Register 


FloppvIntReq 

2 


IPData.OO TODIntr’ 




(FloppylntReq’) 

KBIntr’ 

4 


IPData.01 



c12b 

(Keyboard Request) 

PrinterTxRdv 

6 


IPData.02 



c^^c 

(Printer transmitter Request’) 

PrinterRxRdv 

8 1 

''"'^12 

IPData.03 



(Printer Receiver Request’) 



IPData.04 

(TODInterrupO 



c12l 

EN’ 

LS240 

c12j 

EN’ 

ReadIntReq’ 

1 



19 



This register contains the Interrupt requests of 
various devices. 
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Data: 


Central processor control 
CP port control 


IPData.OO 

4 

IP Data.01 

5 

IPData.02 

12 

IPData.03 

13 


DO QOW 

D1 01 
01 
D2 02 
02 


03’ 
CK CL’ 


WritcCPControl’ 


tOPWaif 

lOPWait 


7 

SwTAddr 

6 

Sv/TAdd r’ 

4.° 

iOPAttn 

Ti 

lOPAttn’ 



14 

CPDmaMode’ 

LS175 

g19 


_9G 

196 


IPReset’ 


(lOPWait should he true after booting) 


Control Store handling 


Bit O - Enable CP (remove Wait) 

Bit 1 - Switch TPC address from NIAX 

Bit 2- Sot CP Attention 

Bit 3 - Set Dma Mode for CP fiort 

Bit 4 - Set Dma Mode for CPport as input/output’ 


Normal slate of register is 1000 x xxx 




(Write) 


SelControlStore’ 


IPIORd’ 



(Read) 

Note: All 16 addresses will respond, 
use 8-15. 


(Bank 2a, registers 8-15, addresses 0C8 - OCFH) 


Central Processor registers 


45 


145 


46 


146 


47 


147 


48 

148 


X.8 


X.9 


X.10 


X.11 


X.12 


X.13 


X.14 


X.15 


im- 


IOPCtl<-’ 


lOP Control 


IOPCtl<- 

10 

nClk' 

9 

1 


GND 


13 


14 


17 


18 


LS273 

DO 

00 

D1 

01 

D2 

02 

D3 

03 

D4 

04 

D5 

05 

D6 

06 

D7 

07 

CK 

CL’ 




WakeMode.O 


WakeMode.1 


OO = Disabled 



CPInEnabled 


LS32 



a19c 


17 


1 >^ 

b19e 


lOPCtl^ 


b19j 

EN’ 


19 


LS240 


EmuWake 


15 

CPAttn 

16 

WakeMode.O 

19 

WakeMode.1 


c19 


IPReset’ 


All zero disables port 


WakeMode: 

00 = Disabled 
01 = Input Mode 

10 = Output Mode 

11 = Always Wake up 


134 


lOP Status 


Ii19b SKY/c 

2 


4 

EmuWake 

6 

CPAttn 

8 

WakeMode.O 

17 

WakeMode.1 

15 

lOPAttnSvnc’ 

13 

lOPRea’ 

11 



f19h 


,18 

X.8 

f19a 

,16 

X.9 

f19b 

14 

X.10 

f19c 

,12 

X.11 

f19d 

X.12 

f19e 

X.13 

f19f 

X.14 

(19g 

■vi_ 

X.15 



f19l 

EN’ 


f19J 

EN’ 

^ «-IOPStatus’ 

1 
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CPln 




lOPOData^’ 15 


yy5 _. 13 ^ 

LS240 b19f 


CPInEnabled 


CPDmaAck’ 10 
IPIORd’ 9 


X.8 


1 LS374 

2 

IPData.OO 

X.9 


A 


5 

IPData.01 

x.ib 


7 ^ 


6 IP Data.02 

X.11 




9 

IPData.03 

x.i2 


13 

o 

12 

IP Data.04 

X.13 


Vi ^ . 


I5 

IPData.05 

X.14 


17 


16 

IPData.06 

X.15 


18 


19 

IPData.07 



.. tJ i 

CK 

PC’ 

d19 


SOO a19d 


n 



Q 

c18a 

r 

Q’ 

Li 

’ 


ilT 1 

Ijl __ 


SKY/c 

lOP Interruf)! 


_ CPInIntReci’ 

Inactive after Reset 
_CPInResetRd’ 


LS08 dl7a 


CPOut 





4 

/OP microcode Request 

GND 

-2.. 

D Q 

5 CPInWakeReq’ 

CPInRd’_ 

3 

d18a 

r. 

LS74 

6 CPInWakeReq 

IPReset’ 

^ Q’ 
R’ 

1 

Active after Reset 


CPInRd’ 

IPReset’ 


CPInResetRd’ 


LS08 d17c 


IPData.OO 

3 

IPData.01 

4 

IPData.02 

7 

IP Data.03 

8 

IPData.04 

13 

IPData.05 

14 

IPData.06 

17 

IPData.07 

18 


S374 

DO 

00 

D1 

01 

D2 

02 

D3 

03 

D4 

04 

D5 

05 

D6 

06 

D7 

07 

CK 

OC’ 


5 

X.9 

6 

X.10 

9 

X.11 

12 

X.12 

15 

X.13 

16 

X.14 

19 

X.15 


CPOutWr’ 


lOP Interrupt 


101 

GND 12 S’ ^ 
-D ^ 


CPDmaAck’ 13 
IPIOWr’ 12 

WriteCPOut’ 


c18b LS74 


CPOutIntReq* 


CPOutIntReq 


Active after Reset 


CPOutResetRd 



10 

GND 12 

d"'q 

CPOutWr’ 11 

d18b 


^ 0’ 
R’ 

SKY/c 

13 


^lOPIData’ 

IPReset’ 


CPOutWr’ 


LS08 d17b 


/OP microcode Request 

^ CPOutWakeReq’ 

LS74 

8_ CPOutWakeReq 

inactive after Reset 


CPOutResetRd’ 


LS08 d17d 

















tOPReq 



CP port Dma Request 




Note: First set up CPDmaIn, then CPDmaMode 



CP port Dma Complete 


CP port status 
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Keyboard Data 


KBData.7’ 

3 

KB Data.6’ 

4 

KRDala.5’ 

7 

KB Data.4’ 

8 

KBData.3’ 

13 

kBData.2’ 

14 

K B Delta. 1’ 

17 

KBData.O’ 

18 


From KB connector 


1 LS374 1 

DO 

QO 

D1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

Q4 

D5 

Q5 

D6 

Q6 

07 

Q7 

CK 

OC’ 


2 

(PData.OO 

5 

IPData.01 

6 

IP Data.02 

9 

IPData.03 

12 

IPData.04 

15 

IPData.05 

18 

IPData.06 

19 

IPData.07 



ReadKB’ latches data from KB 
ReadKBData’ reads It into CPU 


iU3DatcK0 

K rrpata .g' 

I UiDa ta.4 

kBpa“ta.5 

KB riatare 

GND 


1 FPLAT 1 

P1 

P20 

P2 

P19 

P3 

PI 8 

P4 

PI 7 

P5 

P16 

P6 

P15 

P7 

P14 

PO 

P13 

P9 

P12 

P10 

P11 


Pullup/pulldown resistors 


ReadKBData 


KBSoiRct 



KBScI’ 

N265 a2a 

To KB Connector 


KBDiafl’ 

o,Si.l_ 

KBDiaciRet 


N265 a2d 


To KB Connector 


KBReq’ 

6 

5 

N75115 
+ Term , 

1 

KBIntr’ 

KBReqRet 

7 

■ + 

2 


SKY/a 

)m KB connector 

3 

E Resp 

a3a 



Keyboard cable connector 

(2 16-pin DIP connectors) 

(23 signals, +5V,GND) 


16-pin Plat # 


1 MouseXB’ 

2 

3 KBTone’ (conn) 

4 

? MouseYB’ 
MouseSw2’ 

„ GND_ 


1 FPLAT 1 

PI 

P20 

P2 

P19 

P3 

P10 

P4 

P17 

P5 

P16 

P6 

P15 

P7 

P14 

P8 

P13 

P9 

P12 

P10 

P11 


20 VCC 
19 


17 

GND 

16 

KBTone’ 



.4 


13 

MouseYA’ 

12 

MouseSw 1 

11 

MouseSw3’ 

a1 



■pin Plat # 

1- 

16 

1 

KBSer 


15 

2 

KBDiaq’ 

4 

14 

3 

KBData.O’ 

5 

13 

4 

KBReqRet 

6 

12 

5 

KBData.7’ 

7 

11 

6 

KBData.5’ 

8 

10 

7 

KBData.3’ 

9 

9 

a 

KBData.1’ 

10 


1 FPLAT 1 

P1 

P20 

P2 

P19 

P3 

PI 8 

P4 

P17 

P5 

P16 

P6 

P15 

P7 

P14 

P8 

PI 3 

P9 

P12 

P10 

P1 1 


20 

VCC 


1 

18 

1 

17 

KBSelRet 

16 

KBDiaqRet 



14 

KBReq’ 

13 

KBData.6’ 

12 

KBDala.4’ 

11 

KBData.2’ 
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X-coorclinate 



Y-coordinate 


MouseYA 


CIrMouseXY’ 


SKY/c 


MoiiseYB 


ReadMouseY’ 




GND I 12 


UD’ 

RCO’ 

D 

YD 

C 

YC 

B 

YB 

A 

YA 

EP’ 

CCO 

ET’ 


ACL’ 


SCL’ 


CKLD’OE’! 


19 

13 

IPData.04 

14 

IPData.05 

15 

IPData.06 

16 

IPData.07 


1117 


MouseYA 


GND 


25LS2569 

b9 


CIrMouseXY’ 


SKY/ 


12 


UD> 

RCO’ 

D 

YD 

C 

YC 

B 

YB 

A 

YA 

EP’ 

CCO 

ET’ 


ACL’ 


SCL’ 


CKLD’OE’ 


P 


13 

IPData.OO 

14 

IPData.01 

15 

IPData.02 

16 

IPData.03 


1117 


25LS2569 

CIO 


Miscellaneous Input 1 


From MR connector 


AltBoot’ 

2 

TimeData’ 

4 




IPData.OO 


IPData.01 


From KB connector 



XEROX 

SOD 


\ Project 

Dandelion 


I/O Processor 
Mouse Interface 


From KB connector 


MouseXA’ 

2 

MouseXB’ 

4 

MouseYA’ 

6 

MouseYB’ 

_d 



b3a 


^b3bp» 



b3c 



b3d 


,18 

MouseXA 

,16 . 

MouseXB 

,14 

MouseYA 

J2... 

MouseYB 


b3i 

EN’ 


GND 


LS240 
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Cable connection to Maintenance panel 


(To MP) 

IncMPnnel’ 

1 

(To MP) 

ClfMPanel’ 

2 

d o MP) 

SetTime’ 

3 

(To MP) 

SetClkA’ 

4 

(To MP) 

ClearJitTie’ 

5 

(ToMP) 

SetClkB’ 

6 

(ToMP) 

ReadTime’ 

7 

d o MP) 

GND 

8 


(Dandelion signal ground) 


I DipCable I 

PI 

PI 6 

P2 

P15 

P3 

PI 4 

P4 

P13 

Pb 

P12 

P6 

P11 

P7 

P10 

P8 

P9 


c2 


16 


VCC 


(To MP - Dandelion + 5V) 


is' 

lllzintr’ 

(From MP) 

14 

Hoot Resot’ 

) (From Boot switches to lOP) 

13 

A It Boot’ 

12 

BlankMPanol 

(To MP) 

11 

RoadClk’ 

(To MP) 

10 

TimeData’ 

(From MP) 

9 

_SetClkC’ 

(To MP) 



To Keyboard 
Interface 


To Maintenance Panel 


To Time-of-Day 
Clock 


Miscellaneous Clocks 1 


b3j 

EN’ 

W" 


LS240 


GND 


Note; The TOD control must be inactive at Boot. 
Note: We can’t drive TOD inputs with 
LSI 74 or LSI 75 duo to outputs 
being clamped to ground on power down. 


IPData.OO 3 

LS374 

DO QO 

D1 Q1 

D2 Q2 

D3 Q3 

D4 Q4 

D5 Q5 

D6 Q6 

D7 Q7 

CK OC’ 

1 Road KB’ 

IPData.01 4 

IPData.02 7 

6 CIrMPaner 

lPData.03 8 

9 IncMPanel’ 

IPData.04 13 

12 RoadClk’ 

IPData.05 14 

15 SetClkA’ 

IPData.06 17 

16 SetClkB’ 

IPData.07 18 

19 SetClkC’ 


b5 


Til 1 


(Latches KB data) 

> (to Maintenance Panel) 


To TIme-of-Day 
Clock 


WrIteClocksI’ 


GND 


Time-of-Day 1 second interrupt 


IHzIntr’ 




4 




GND 

2 

c 

D " 

>* 





0 



CIrTODIntr’ 

3 

a4a 

LS74 

6 

TODIntr’ 




Q’ 

r 



F 





1 


SKY/a 



Procedure to read time: 

- Wait for TODIntr to be set 

- When set, clear and wait for It to be set again 

- read time 

(maximum delay = 2 seconds) 

Alternative: 

- clear TODIntr (If being set will not be cleared) 

- wait until set 

- read time 

(maximum delay = 1 second) 
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lOP CPU Clock generator 



8 IP6MCIk 3 

i10 

K11I4A 


Motorola Clock 6.00 MHz 
(5.88 MHz temp-) 


BoolRoset’ 



IPCIockXI 


6 IPCIockX2 


Note: pulled up 


CPU boot 


From MP connector 


BootRoset’ 

1 

IPCIockXI 

1_2 

1 

IPCIockX2 

_& 


FPLAT 
1 P20 


r 


20 

vcc 

19 

GNU 



17 

VCC 



BoolReset’ 


AltolPReset’ 




CpuResetIn’ 


Dip Cable to Alto-lOP interface 

(18 pin platform or DIP connector) 


Miscellaneous discrete components 
(16 pin platform) 


CpuWR’ 

2 

CpulO/M’ 

3 

DmaMemRd’ 

4 

DmaMernWr’ 

5 

DmalORd’ 

6 

DmalOWr’ 

7 

FDCDataReq 

8 


1 FPLAT 1 

PI 

P20 

P2 

P19 

P3 

P18 

P4 

P17 

P5 

P16 

P6 

P15 

P7 

PI 4 

P8 

P1 3 

P9 

P12 

P10 

P11 


10K pull-up resistors 
(16 pin package) 


TOI8085RST6 


IPIORd’ 

2 

IPIOWr’ 

3 

SelAltoPPP 

4 

IPAddr.15 

5 

IPAddr.14 

6 

IPResot 

7 

AltoPPlIntA 

8 

AltolPRosot’ 

9 

GND 10 


FDCVFOen’ 

FloppyIntRec 


SelFloppvDC’ 


SelDma’ 


\8 _CpuWaltRe( 


20 

VCC 

19 I 

18 

IPAData.O 

17 

IPAData.1 

16 

IPADota.2 

15 

IPAData.3 

14 

IPAData.4 

13 

IPAData.5 

12 

IPAData.6 

11 

IPAData.7 


Pullups 


— 1 — 



.101 

S’ 

D Q 

5 

12 

^ S’ 




D Q 

f10a 

c 

LS74 

11 

flOb 

Q 

R’ 



^ Q’ 
R’ 

•1 ol 


CpuWaltReq 5 


CpuRead^ 
LSOO h9b 


CPU Ready 


j16 SKY/d 
i14b 

j18 SKY/b 
i14a 


DisableWalt’ 
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IP Reset 


1825 1A 


75 188 Voltago Hookup 


2 1 


PTTxData 1 


CpuClk 

20 

IPAddr.15 

12 

IPIORd’ 

13 

iPIOWr’ 

10 

SolPrinter’ 

11 

^3__ _ .. 

3 


™ R 


D7 

D6 


CLK 

C/D’ 

RD’ 

WR’ 



Note: Connector labels correspond to 
the Printer signals. 


8 

IPAData.O 


7 

IPAData.l 


6 

IPAData.'2 


5 

IPADiita.3 


2 

iPAnata.4 


1 

IPAData.5 


28 

IPAData.O 


27 

IPAData.7 


)4 

PrinterRxRdv 




fr> 

PiinterTxRdv 

4.^ 



To 

2 


24 

fft ^ 

23 




VDD 14 


1 VEG 

(h 12V) 

U 1 o 

(-5V now) 


(-12V later) 


73188 Ground hook-up 
.GNP„2_|-1 cllf 

PTRxData 

N75188 d1a 


PTCTS 



- (30^ 


--<3^ 


13 


GND 


12 



N75188 

(ON when power Is on) 

PTCD 


GND (Frame ground) 


GND (Signal uround) 


<M]> 

<M> 


Note: Due to a design shortcoming 

the RD’and WR’lines of the 8253-5 Baud-rat© generator 

must be externally qualified. 



25 pin female connector 
located on top edge of 
board. Add 300 to pin 
number for proper 
placement. 
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RAM - Banks 8 -11 


IPAddr.06 

15 

IPAddr.07 

1G 

IPAddr.OS 

17 

IPAddr.Oy 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

iPAddr.14 

6 

IPAddr.15 

5 


SelRAMBankS’ 

IPMemWr’ 


A9 

A8 b15 


104 ~ 

CPUAD.OO 


CPUAD.01 



102 ~ 

CPUAD.02 

101 — 

CPUAD.03 


IPAd dr.OS 15 
IPAddr.O'/^TG” 

m'AddT OB Tf' 
iPAddr^gJ^’jL' 
I PAdd 'r. jo, 2 
T PAdd r.11 'T i 
IPAdd'r. 12“ 
IPAd dr.lT 7"! 
I P Add r.14 V 
IPAdcPr.lG 5“i 


A9 

A8 c15 



CPUAD.OO 


CPUAD.01 


CPUAD.02 


CPUAD.03 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.OS 

17 

ip Add r.09 

1 

IPAddr. 10 

2 

IPAddr.11 

3 

iPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


1 

sr 

'“To 

sT 

J 

SelRAMBankS’ I 


SelRAMBanklO’ I 


IPMemWr’_ 


IPMernW r’_ 


A9 ‘2114 


AS d15 
A7 

104 

A6 

A5 

103 

A4 

A3 

102 

A2 

A1 

I01 

AO 


CS’ 

WE’ 


CPUAD.OO 


CPUAD.01 


CPUAD.02 


CPUAD.03 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.OS 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9 '2114 


AS a16 
A7 

I04 

A6 

A5 

I03 

A4 

A3 

I02 

A2 

A1 

I01 

AO 


CS’ 

WE’ 


SelRAMBankS’ 

IPMemWr’ 


CPUAD.04 ~ 


CPUAD.05 


CPUAD.06 


CPUAD.07 ~ 


IP Addr.06 15 I 
IPAddr.07 16 
IPAddr.OS 17~ 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
I PAddr.13 7 
IPAddr.14 6 
IPAddr.15_5 


A9 

AS b16 


104 — 

CPUAD.04 

1 9 

l03-~ 

CPUAD.05 

lO'T 1 2 

CPUAD.06 

I01 — 

CPUAD.07 


IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.OS 

17 

IPAddr.09 

1 

IPAddr.10 2 | 

IPAddr.11 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9 ' 
AO c16 



11 

CPUAD.04 

103 

12 

CPUAD.U5 


13 

CPUAD.06 

I01 

14 

CPUAD.07 


sl 

10 

oT" 

10 

SelRAMBank9’ 1 


SelRAMBanklO’ 1 


IPMemWr’ 


IPMemWr’ 



IPAddr.OS 15 
IPAddr.07 16 
IPAddr.OS 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.15 5 


SelRAMBankll’ 
IPMernWr’_ 


A9 

12114 




AS 

A7 

d16 

104 

11 

CPUAD.OO 

A6 

A5 


103 

12 

CPUAD.01 

A4 

A3 


102 

13 

CPUAD.02 

A2 

A1 


I01 

14 

CPUAD.03 

AO 






IPAddr.06 

15 

IPAddr.07 

16 

IPAddr.OS 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.11 

3 

IPAddr.12 

4 


IPAddr.13 

IPAddr.14 

IPAddr.15 


SelRAMBankll’ 

IPMemWr’ 


A9 

12114 

AS 

A7 

104 

A6 

A5 

103 

A4 

A3 

102 

A2 

A1 

I01 

AO 


CS’ 

WE’ 


11 CPUAD.04 


12 CPUAD.05 


13 CPUAD.06 


14 CPUAD.07 
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RAM - Banks 12 - 15 


IPAddr.Oe 

15 

iPAddr.07 

10 

IPAddr.08 

17 

IP Add 1.09 

1 

IPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

0 

IPAddr.15 

5 


A9 

12114 


AS 

A7 

f15 

104 

AO 

A5 


103 

A4 

A3 


102 

A2 

A1 


I01 

AO 



CS’ 


WE’ 


S elRAMBank12’ 

IPMemWr’ 


CPUAD.OO 


CPUAD.01 


CPUAD.02 


CPtJAD.03 


IPAddr.Oe 

15 

IPAddr.07 

16 

iPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

lPAddr.11 3 1 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

0 

IPAddr.15 

5 

SelRAMBa 

nk13 

IPMemWr’ 


11 CPUAD.OO 


12 CPUAD.01 


13 CPUAD.02 


14 CPUAD.03 


IPAddr.OO 

15 

IPAddr.67 

16 

IPAddr.08 

17 

IPAddr.09 

1 

jPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 7| 

IPAddr.14 

6 

IPAddr.15 

5 


SeinAMBarik14’ 

IPMemWr’ 


11 CPUAD.OO 


12 CPUAD.01 


13 CPUAD.02 


14 CPUAD.03 


IPAddr.OO 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.09 

1 

IPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 


lPAddr.15 


SelRAMBank12’ 
IPMemWr’_ 


A9 

12114 


A8 

A 7 

e16 

I04 

AO 

A5 


I03 

A4 

A3 


I02 

A2 

A1 


I01 

AO 



CS’ 


WE’ 


CPUAD.04 


CPUAD.Ob 


CPUAD.OO 


CPUAD.07 


IPAddr.OO 

15 

IPAddr.07 

16 

IPAddr.OO 

17 

IPAddr.OO 

1 

IPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 




A8 f16 

A 7 

104 

AO 

A5 

103 

A4 

A3 

102 

A2 

A1 

101 

AO 


CS’ 

WE’ 


11 CPUAD.04 


12 CPUAD.Ob 


13 CPUAD.OO 


14 CPUAD.07 


IPAddr.OO 

15 

IPAddr.07 

16 

IPAddr.08 

17 

IPAddr.OO 

1 

IPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 

IPAddr.15 

5 


A9 

12114 

AS 

A 7 

I04 

AO 

A5 

I03 

A 4 
A3 

I02 

A2 

A1 

I01 

AO 


CS 

WE’ 


CPUAD.04 


CPUAD.Ob 


CPUAD.OO 


CPUAD.07 


SelRAMBank13’ 

IPMemWr’ 


SelRAMBank14’ 
IPMemWr’_ 


IPAddr.Oe 15 
IPAddr.07 16 
IPAddr.08 17 
IPAddr.09 1 
IPAddr.10 2 
IPAddr.11 3 
IPAddr.12 4 
IPAddr.13 7 
IPAddr.14 6 
IPAddr.15 5 


A9 

12114 




AO 

no 

\r\A. 

11 

CPUAD.OO 

A7 





AO 

A5 


I03 

12 

CPUAD.01 

A4 

A3 


I02 

13 

CPUAD.02 

A2 

A1 


I01 

14 

CPUAD.03 

AO 






IPAddr.OO 

15 

IPAddr.07 

10 

IPAddr.08 

17 

IPAddr.OO 

1 

IPAddr.10 

2 

IPAddr.l 1 

3 

IPAddr.12 

4 

IPAddr.13 

7 

IPAddr.14 

6 


CPUAD.04 


CPUAD.Ob 


CPUAD.OO 


CPUAD.07 


IPAddr.15 


SelRAMBanklb’ 

IPMemWr’ 


SelRAMBanklb’ 

IPMemWr’ 
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CPU - I/O Timing: Floppy Disk Controller (1 wait state) 
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2114-3 or 1793 OK 


I SI 


FDC-Mem 


I 33.1 ^ 


Dma * FDC Timing 


I DmaWr’ = 2tCYC-50 

IPAddr DmaMemWr’IPlOMoniWr’ 21'14CS' 


__^ IPIOWIertiWr’ 

DmaMemWr’ Inv 

inv’ 1161.6 


Drna 30 q i 33.1 

Address tPAOB H-Ssys 


25.8 47.6 

LS08 LS138 


DAckI I FDCS’ 




t t I 

963.8 1163.8 


* * Problem ol WEt setup 
time : 

2114/1791/8237 not OK 
2114/1791/8257 just OK 
2114/1793/8237 1 Wait? 
21 14-3/1791/8237 OK? 


FDC CS’ 8257tAK+ .5tCYC LS08 tSET 


/|\ /|\1791 ^ 


r- A rv j t DmalORd’ 

CpuADdata 


IPIORd’ CpuAD 
inv. 


1 1 \l 

^20.6 31 ^20.6 ^ 




































lOP - CP communicaUo n » Port ti ming 
Timing Diagramsscale) 


CPQut 

CPOutWr’ 

dOWr’) 


CPOutIntReq 

(Also Dma Request) 


400,590 nsec 


CPOiitRd’ 

(<~IOPOData’] 


Data written 
by lOP 


137 

<- — > 


Data read by CP 


CPOutWakeReq 


lOPReq (CPCIksync) 




CPInWr’ 

dOPIData^-’) 


CPInIntReq 

(Also Drna Request) 


CPInWakeReq 


lOPReq (CPCIk sync) 



XEROX 


Data written 
by CP 


400, 750 nsec 


CPInRd’ 

dORd’) 



t 

Data read by lOP 

zz±l 
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Output: 


UTILOUT 

(177016B) 


Input: 

UTILIN 

(177030B) 


ALTO-DANDELION Comm unic ation via Umbi lica l 
Alto Op erati ons 

0 1 2 3 4 5 6 7 8 9 1011 12131415 


used for 
logic analyzer 
interface 


Select Input Nibble 

= 0 ; High nibble 
= 1 ; Low nibble 

Miscellaneous control (TBD) 
Reset lOP (boot) 


I AltoACK 
Alto REQ 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


-> 


Dandelion ACK 

= 1 : Data received in Dandelion buffer 
= 0 : Data removed from Dandelion buffer 


Dandelion REQ’ 

= 1 ; No data available 
= 0 : Data available 


XEROX 

SDD 


Sequence of Input Operation: 

- Poll Dandelion REQ (UTILIN[4]) 

DandelionREQ’ = 0 means data is available. 

- Set SelectInputNibble = 0 (UTILOUT[7]) 

- Read high data nibble {UTILIN[0:3]) 

■ Set SelectInputNibble = 1 (UTILOUT[7]) 

- Read low data nibble {UTILIN[0:3]) 

- Alto Acknowledge (Set AltoACK = 1) 

- Poll Dandelion REQ’ 

Dandelion REQ’ = 1 means ACK has been received. 

- Remove Alto Acknowledge {Set Alto ACK = 0) 
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Dandelion I/O Processor Floppy Disk Controller 


WritePre-compensation Timing Circuit 

(See DandlOPOQ.sil for circuit) 


FDCWrData 


WDL 


LateHold 

EarlyHold 


WDS 


WDEarly 


b 

WDLCIr (c) 
WearWDL’ 


WDNorm 


e 

f 


WDLate 


Floppy 16lVIHz 



Phase Jitters +/-31.25 ns 
Precompensation s 187.5 ns +/-jitter 
WriteData Pulse width s 187.5 ns 


YPDO Y 
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IPData Loads 


(* = smallest margin driver) 



Chip 

Position 

High (uA) 

Low (uA) (in, tri) 



6 

LS245 (bi) 

gll 

20 

200, 20 

Drive: 

15000 24000 

8 

LS273 (in) 

d6 

20 

400 




LS241 (out) 

d7 

20 

0, 20 (tri) 

Drive; 

15000 24000 

14 

LS374 (In) 

c9 

20 

400 




LS374 (out) 

c9 

20 

0, 20 (tri) 

Drive: 

2600 24000 


LS240 (out) 

c12 

20 

0, 20 (tri) 

Drive: 

15000 24000 

15 

LS175 (in) 

g19 

20 

400 



16 

LS374 (out) 

d19 

20 

0, 20 (tri) 

Drive: 

2600 24000 


S374 (in) 

e19 

50 

250 



18 

LS374 (out) 

d19 

20 

0, 20 (tri) 

Drive; 

2600 24000 

19 

LS2569 (out) 

a/b,9/10 20 

0, 20 (tri) 

Drive: 

2600 8000 


LS240 (out) 

a7 

20 

0, 20 (tri) 

Drive: 

15000 24000 

20 

LS174 (in) 

a6 

20 

400 




LS374(ln) 

b5 

20 

400 



Backplane 

LS241 (In) 


20 

200 




LS241 (In) 


20 

200 




LS374(in) 


20 

400 




LS251 (out) 


20 

0, 20 (tri) 

Drive: 

2600 8000 


340 


2650 Fixed input loads 

2810 LS245 drive, all other bl orout aretristate 

3010 LS245 Input 


IPAData Loads 


Page 

Chip 

Position 

High (uA) 

Low (uA) (In, tri) 



6 

LS245 (bi) 

c7 

20 

200, 20 

Drive; 

15000 24000 

7 

18257 (bi) 

m8 

10 

10 

Drive: 

150 1600 

7 

LS373 (in) 

dg 

20 

400 



8 

LS245 (bi) 

17 

20 

200, 20 

Drive: 

15000 24000 

21 

18255 (bi) 

d2 

10 

10 

Drive: 

400 2500 

22 

18251A (bi) 

j9 

10 

10 

Drive: 

400 2200 

22 

18253-5 (bi) 

a8 

10 

10 

Drive; 

400 2200 


100 

100 

100 


460 LS245 drive, other LS245 tristate 

640 LS245 drive, other LS245 Input 

660 Mos drive, one LS245 Input, 1 LS245trlstate 
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IPAddr_Loads 



Chip 

Position 

High (uA) 

Lov/ (uA) (in, tri) 



1 

LS373 (out) 

f11,e11 

20 

0, 20 (tri) 

IPAddr.00-15 

Drive: 2600 24000 


LS04 (In) 

hlO 

20 

400 

IPAddr.OOonly 



LS353 (in) 

e9 

20 

400 

iPAddr.OO only 



LS353 (in) 

f9 

20 

400 

IPAddr.OOonly 


2 

12716 (in) 

e,f,g,h12 

40 

40 

lPAddr.05-15 only 


3,4 

12114 (in) 

a,b,c,d,6,f,g13,14 

160 

160 

IPAddr.06-15 only 

(16 chips) 

2.3,24 

12114 (in) 

a,b,c,cl,e,t,g15,16 

160 

160 

IPAddr.06-15 only 

(16 chips) 

5 

LSI38 (In) 

h11 

20 

400 

IPAddr.01-04 only 



LS138(ln) 

dll 

20 

400 

IPAddr.01-05 only 



LS138 (In) 

i13 

20 

400 

IPAddr.01 -05 only 



LS138 (in) 

ill 

20 

400 

IPAddr.OO,09-13 only 



LSI38 (in) 

b11 

20 

400 

IPAddr.12-15 only 



LS138(in) 

C11 

20 

400 

IPAddr.12-15 only 



LS155 (in) 

all 

20 

400 

IPAddr.09-11 only 


6 

LSOO (in) 

a12 

20 

400 

IPAddr.00,01 only 



LS32 (in) 

c6 

20 

400 

IPAddr.01 only 


7 

LS373 (out) 

d9 

20 

0, 20 (tri) 

IPAddr.00-07 only 

Drive: 2600 24000 


LS245 (bi) 

dIO 

20 

200 

IPAddr.08-15 only 

Drive: 15000 24000 

8 

LS32 (In) 

16 

20 

400 

IPAddr.14,15 only 


15 

LS138(in) 

119 

20 

400 

IPAddr.12-15 only 


21 

18255 (In) 

d2 

10 

10 

IPAddr.14,15 only 


22 

18251A (in) 

j9 

10 

10 

IPAddr.15 only 



18253-5 (In) 

a8 

10 

10 

IPAddr.14,15 only 


^■i&kplane 







LS241 (In) 


20 

200 

IPAddr.13-15 only 





120 

2020 

IPAddr.OO 





120 

2020 

IPAddr.01 





440 

1760 

IPAddr.13 





490 

2190 

IPAddr.15 



CpuAD bus loading 


Page 

Chip 

Position 

High (uA) 

Low (uA) (in, tr!) 



1 

18085 

n8 

10 

10 


Drive: 

400 2000 


LS373 (in) 

ell 

20 

400 




2 

12716 (out) 

e,f,g,h12 

40 

40 


Drive: 

400 2100 

3,4 

i2114(bl) 

a,b,c,d,e,f,g13,14 

80 

80 

(8 chips) 

Drive: 

1000 2100 

23,24 

12114 (bi) 

a,b,c,d,e,f,g15,16 

80 

80 

(8 chips) 

Drive: 

1000 2100 

6 

LS245 (In) 

911 

20 

200 





LS245 (In) 

c7 

20 

200 







260 

1000 

8085, 2114, or 2716 drive 
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IPMemRd’, !PMemWr% IPiORcP, IPIOWr’ loads 


Page 

Chip 

Position 

High (uA) 

Low (uA) (in, tri) 



1 

LS353 (out) 

eg 



MomRd, MomWr 

Drive: 2600 8000 


L.S353 (out) 

f9 

" 

" 

lORd, lOWr 

Drive: 2600 8000 


LS08 (in) 

glO 

20 

400 

MemRd, MemWr 



LS74 (in) (S’,R’) 

g9 

40 

800 

lORd, iOWr 


2 

12716 (in) 

e,f,g,h12 

40 

40 

MernRd 


3,4 

i2114(in) 

a-h,13,14 

160 

160 

MemWr (16 chips) 


23,24 

i2114(in) 

a-h,15,16 

160 

160 

MemWr (16 chips) 


5 

LS138(in) 

b11,c11 

20 

400 

lORd, IOWr 


6 

LS08 (in) 

a12 

20 

400 

lORd, IOWr 


7 

LS241 (in) 

d7 

20 

200 

lORd, IOWr 


8 

WD1791 (in) 

P8 

10 

10 

lORd, IOWr 


14 

LS32 (in) 

alO 

20 

400 

lORd, IOWr 


15 

LS138 (in) 

119 

20 

400 

IOWr 



LS32 (in) 

h19 

20 

400 

lORd 


16 

LS32(in) 

alO 

20 

400 

lORd, IOWr 


21 

i8255(in) 

d2 

10 

10 

lORd, IOWr 


22 

18251A (In) 

19 

10 

10 

lORd, IOWr 



18253-5 (in) 

a8 

10 

10 

lORd, IOWr 



60 

440 

IP MemRd’ 

340 

720 

iPMemWr’ 

200 

3040 

IPIORd’ 

200 

3040 

IPIOWr’ 











Dandelion I/O Processor Address Space 


Normal rr^emory ad d re ss space 


0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 


oT~[ I I I rT~ Q.. IILLE^IZEI 

I 0 0 I Bank K- PROM->| PROM 

I 0 1 K- Bank-->N-RAM —->| RAM (1st 8K block) 

I 1 0 \<r- Bank-^K- RAM --->1 RAM (2nd 8K block) 


Bank 

Type 

Address 

Range (Hex) 


Addr[1 :2] 

0 

PROM 

0 - 

7FF 

(2K) 

0 

1 

PROM 

800 

OFFF 

(2K) 

0 

2 

PROM 

1000 

17FF 

(2K) 

0 

3 

PROM 

1800 

1FFF 

(2K) 

0 


0 

RAM 

2000 

■ 

23FF 

(IK) 

1 

1 

RAM 

2400 


27FF 

(1K) 

1 

2 

RAM 

2800 


2BFF 

(IK) 

1 

3 

RAM 

2C00 


2FFF 

(1K) 

1 

4 

RAM 

3000 


33FF 

(IK) 

1 

5 

RAM 

3400 


37FF 

(IK) 

1 

6 

RAM 

3800 


3BFF 

(1K) 

1 

7 

RAM 

3C00 


3FFF 

(IK) 

1 

0 

RAM 

4000 


43FF 

(IK) 

2 

1 

RAM 

4400 


47FF 

(IK) 

2 

2 

RAM 

4800 


4BFF 

(IK) 

2 

3 

RAM 

4COO 


4FFF 

(IK) 

2 

4 

RAM 

5000 


53FF 

(IK) 

2 

5 

RAM 

5400 


57FF 

(1K) 

2 

6 

RAM 

5800 


5BFF 

(IK) 

2 

7 

RAM 

5C00 

- 

5FFF 

(IK) 

2 
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Dandelion I/O Processor Address Space 


I/O Address Space 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 


I/O Port address 


8 9 10 11 12 13 14 15 


k-T-^k 


~>k~|^ 


I/O Port address 


Device register select 


1. I/O Ports can be reached using: 

a) IN orOUT instructions using port address: 

P = 80H + p, where 0 < = p < = 7FH (128) 

b) Memory reference instructions using address: 

A = 8000H + P, where P is given above. 

Note that bit 8 being 1 Is not required by the 
hardware. 


2. Addresses (hex): 


— Device select 


I/O Bank select 


Address (Hex) 

Bank 


80 

Oa 

Alto PPI-A 

81 

Oa 

Alto PPI-B 

82 

Oa 

Alto PPI-C 

83 

Oa 

Alto PPI-Control 

84 

Oa 

Floppy Status (Read) 

84 

Oa 

Floppy Command (Write) 

85 

Oa 

Floppy Track (R, W) 

86 

Oa 

Floppy Sector (R, W) 

87 

Oa 

Floppy Data (R, W) 

0E8 

3a 

Floppy Control reg. (Write) 

0E8 

3a 

Floppy Status (ext.) (Read) 

88 

Oa 

Printerdata (R, W) 

89 

Oa 

PrinterControl (Write) 

89 

Oa 

Printer Status (Read) 

8A, 8B 

Oa 

(Same as 88, 89) 

8C 

Oa 

Timer Counter 0 (R,W) 

8D 

Oa 

Timer Counter 1 (R,W) 

8E 

Oa 

Timer Counter 2 (R,W) 

8F 

Oa 

Timer Mode (Write) 

Dma 8257 



OBO 

1b 

DMA Ch-0 Address 

OBI 

1b 

DMA Ch-0 Count 

OB2 

1b 

DMA Ch-1 Address 

0B3 

1b 

DMA Ch-1 Count 

0B4 

1b 

DMA Ch-2 Address 

0B5 

1b 

DMA Ch-2 Count 

0B6 

1b 

DMA Ch-3 Address 

0B7 

1b 

DMA Ch-3 Count 

0B8 

1b 

DMA Mode Set (Write) 

0B8 

1b 

DMA Status (Read) 

0B9-OBF 

1b 

Invalid 

OFO 

3b 

Dma Test register (R, W) 

0F1 ■ OFF 

3b 

Invalid (DmaTest) 


Bank 0 

Bank Oa 
Bank Ob 
Bank 1 

Bank la 
Bank 1b 
Bank 2 

Bank la 
Bank 1b 
Bank 3 

Bank 3a 
Dank 3b 


ao-8F 

90-9F 


AO~AF 
BO-BF 


CO-CF 
DO - OF 


EO-EF 
FO - FF 


Address (Flex) 

0C0-0C7 

0C8 

0C8 

0C9 

0C9 

OCA 

OCB 

OCC 

OCD 

OCE 

OCF 

Bank 

2a 

2a 

2a 

2a 

2a 

2a 

2a 

2a 

2a 

2a 

2a 

(Unavailable for Read) 

TPC High (Addr, High 5 bits data’) (W) 

TC [0:3],,TPC[0:3]’ (Read) 

TPC Low (Low 7 bits data’) (Write) 

TPC[4:1 1]’ (Read) 

Control Store Byte 0 (R, W) 

Control Store Byte 1 (R, W) 

Control Store Byte 2 (R, W) 

Control Store Byte 3 (R, W) 

Control Store Byte 4 (R, W) 

Control Store Byte 5 (R, W) 

0E9 

3a 

Interrupt Request register (read) 

OEA 

3a 

Keyboard data (read) 

OEB 

3a 

CPIn (read) 

OEC 

3a 

CPStatus (read) 

OED 

3a 

Mouse X (read) 

OEE 

3a 

Mouse Y (read) 

OEF 

3a 

Misc inputs 1 (read) 

0E9 

3a 

Clocks 1 (write) 

OEA 

3a 

TOD interrupt (clear) 

OEB 

3a 

CPOut (write) 

OEC 

3a 

Central processor Control (write) 

OED 

3a 

Mouse XY (clear) 

OEE 

3a 

CP Dma Complete (clear) 

OEF 

3a 

Control 1 (write) 











20 


Clock i10 

Crystal Clock in 14 pin 
package right-aligned as shown. 

Motorola K1114A clock or equiv. 
5.88 MHz (temp) 


FPLAT i9 

Miscellaneous components 
16 pin platform 
Left aligned as shown. 

Resistors 1/4 watt, 5% 


FPLAT elO 
10K pullup resistors 

16 pin package left-aligned as 

shown. 

Allen-Bradley 316A103 
or equivalent 


—\ _r- 

NC 

+ 5 volts 

GND 

Output 




19 
18 
17 
16 
15 
14 
13 
12 
11 


20 
19 
18 
17 
16 
15 
14 
13 
12 
11 


20 

19 

18 

17 

16 

15 

14 

13 

12 

11 


R = 1.1 K ohms 


T 

_r 


Boot switch 

Time constant 50 ms 


8085A Clock Input 
pullups 
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1 


FPLAT b2 

Pullup/puildown resistors 
16 pin package right aligned as 
shown. 

Allen-Bradley 316E131211 
or equivalent 


2 

3 

4 

5 

6 

7 

8 

9 

10 



20 
19 
18 
17 
16 
15 
14 
13 
12 
11 


R1 s 130 Ohms, R2 = 210 ohms 


FPLAT f2 

Piiliup resistors for 
Floppy drive signals, 

Head Load one-shot discretes 

20-pin platfrom 

Resistors 1/4 watt, 5% 


Clocks i5,a5 

Floppy Controller Clock 
Baud Rate Generator Clock 
Crystal Clock in 14 pin 

package right-aligned as shown. 

Motorola K1114A 
16 MHz, 1.8432 MHz 



Drive signsi puHups 


SD piiliup 


Hoad Load one shot 


FPLAT a1,b1 : Keyboard Cable 
DipSocket c2: Maintenance Panel Cable 
FPLAT d2: Alto Control Cable 
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signal 


KBData.O 


KBData.1 


KBData.2 


KBData.3 


KBData.4 


KBData.5 


KBData.6 


KBData.7 


KBSel 


KBSelRet 


KBDiag 


KBDiagRet 


KBReq 


KBReqRet 


Tone 


ToneRet 


MouseXA 


MouseXB 


MouseYA 


MouseYB 


MouseSWI 


MouseSW2 


MouseSW3 


+ 5V 


GND 


No cable connection 


lOP Connector pin 

Platform a 1 I Platform b1 


Keyboard Connector pin 

50-pin connector 




2,4,5,12,13 


41,42,43 


19, 20,21,22,23,24,25,29,30,31,32, 
33,34,40,47,49 


1,17,18,35,36,37,38,44 


Note: On Platform a1, connect a 390 ohm resistor between pin 3 and 14 
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FLOPPY 

DFilVE 


J1 P1 

CS QH 

[44.1 I 44 

r42~~1 Rg" 

[22~1 1 2g ~ 

Ron Ro" 
QE] DU 
DEI] DEI 
Ro"1 DEI 
□EH mu 

R6~1 I 36 

□E] DU 

[20 I I 28 

□EH LME 
DEI DEI 

I 16 I I if 6 

Dm DU 
m DE 


!OP 

FLOPPY 
CONTROLLER 
COMPONENT SIDE VIEW 
BOTTOM 37 PIN 
FEMALE CONNECTOR 

ID lumper 

III I t i-fri-ii • ••• T-f- ->• . wi ' iw r . q 


ReaclData’ 

WriteProtect’ 

TrackOO’ 

Ready’ 

t»W.ii miirff Its. 

Ind ex’ 

DiskChanqe’ 

TwoSided’ 

WritcGate’ 

WriioData’ 

_ _ 

Direction’ 

SelOrive2’ Not IJ. 
ScID rivet’ 

HeadLoad’ 

SideSelO 

WriteCurrontSwitch’ 


Cable 


37/ 

inw il i ^g»wn7riw ^^35~^ 

---.<34> 

— 

—<IZ> 

-^ 

£i2iLli£el.<j5> 

--^24> 


<ai><3^ <31> 
Ql> 
yr^rx^Od^ rrrv 


(T8b<i^ <iE 

<iE 

dE 


(E 


<^<1^ 

^di3> 

<77^<a§- 


Shield later 



P1 J1 

DZl 

- I 45 1 I 45 I 

'‘DODEH 
-Dm DO 

-□o mm 

^DEHDEH 

-Dm Dm floppy 
^IW! foin drive 

“[Mil ClEIl 


“□EH I nE j 

-□m pm 


im I i y I 


“Dm Dm 

“CZHDm 


Cable 



17 twisted pairs 
1 jumper (2 pins) 

Note: On Edge J1, even numbers are on component side of board, odd numbers on non-component side 


lOP to Alto control cable 


lOP-Maintenance Panel cable 


Alto control 


Maintenance 

Panel 



ia-pln platform 


18-pln platform 


position - 

c2 - 

16-pin DIP connector 


16-pln DIP connector 


One-to-One connection between 2 18 pin platforms 


One-to-One connection between 2 16-pin DIP connectors 
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!/0 Processor 


Floppy Disk Cabling 


I/O Processor 


Floppy Disk Drive 


Bottom 

connector 

37 pin 
female 
D-series 


16 twisted fiairs, shield, jumpet 


PI J1 


37 pin 

male D-serles 


(See pin description on page 26) 


Signal linos 


PCB Edge conn. 


P4 Pins 


1. 115 VAC 

2. Frame Ground 


P4 J4 



AC Power 


3. 115 V Return 


P5 Pins 


1. + 24 V DC 


P5 J5 


3 twisted pairs 



DC Power 


2. + 24 V Return 


3. -12V Return 


4. -12 V DC 


Note: configure for -7 to -16 V DC option 


5. +5VDC 


6. +5 V Return 

















70 80 


Note: ® indicates where capacitors have to be removed and pin inserted. 
Coordinate of pin I of large chips is indicated. _ 

f fl h 


18 




LS273 

LS374 

LS74 

LS74 

LS157 

LS08 

i2114 

i2114 


LSI 75 


i2114 


i2114 i2114 


14 i2114 i2114 i2114 i2114 

13 i2114 i2114 i2114 i2114 


a b c 

LSOO LS245 LS240 


LS155 LS138 LS138 LS138 


LS32 LS2569 LS2569 LS245 


LS2569 LS2569 LS10 LS373 


i8253-5 


S374 S240 LSI 75 LS32 LSI 38 


LS374 


F93427 


i2114 i2114 i2114 i2114 i2114 


i2114 i2114 i2114 i2114 


i2114 i2114 i2114 i2114 LS240 

i2114 i2114 i2114 i2114 LS138 ,3 


12716 


i2716 



LS373 LS373 


LS74 


IOK resist. 


an 


LS245 


LS08 


LSI 38 I LSI 38 11 

clock 

10 

6 MHz 


LS353 LS353 


r 


e 

_f 

_al 



18257 


i8085A 


LS240 LS04 LS374 LS241 


LSI 74 LS374 LS32 LS273 


clock 

1.8432 

MHz 


LS74 


75115 


74265 



WD 1793 


LS74 LS245 


LS08 LS32 


LS374 


clock 

16 MHz 


LS240 


FPLAT DipCable FPLAT 


FPLAT FPLAT 75139 75188 


S74 

LS74 

LS253 

S374 

N1 23 

FPLAT 



S240 

S240 


LS04 


LS74 LS273 F93453 SI 63 



I/O Connector (25 pin female) 


Dandelion board stuffing sheet 


I/O Connector (37 pin female) 
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10 20 

110 120 

grid gnd 

*’GND" = 

b 


30 

130 

gnd 


40 
140 

gnd 


60 I I SI 
1 fiO iSI 

+■ 5V + 5V 

’’VCC’* "VCC" 


60 70 

160 170 

gnd grid 


80 

180 

gnd 


90 

190 

gnd 


100 

200 

-6V 

"vt;E 


f* 


18 

17 

16 

15 

14 

13 

12 

11 


soo 

CPCIk 

LS240 
CPPort Slat, 
Misc , SKY/c 

LS273 @ 

lOP Control 

LS374 

CPIn 



LS74 

CPInWakeReq 

^POutWakeRoc 

LS74 

CPInIntReq 

CPOutIntReq 



LSI57 @ 

CPDmaReq 

LS08 

RAM-B1 

12114 

12114 

12114 

12114 

14 

12114 

12114 

12114 

RAM-A1 

12114 

12114 

12114 

12114 

12114 

I2114 

12114 

12114 


LSOO 

Enable 

IPData, IPAData 


LS 155 
I/O Select 
Bank 2. 3 


LS32 ® 
CPIn.Out, 
Dma Test 


LS245 
IPAData bus 


LS138 
I/O Select 
Reg. Read 


LS2569 
MouseX HI 


LS2569 
MouseX Lo 


LS240 @ 

Int Req Reg. 


LS138 
I/O Select 
Reg. Write 


LS2569 
MouseY Hi 


LS138 
RAM-A Sel. 


LS245 

DMA Addr Lo 


LS2569 
MouseY Lo 


18253-5 
Baud Rate 
Generator 


LS10 @ 
Enable 

PData, IPADat 


LS373 
DMA Addr Hi 


18257 


m8 


DMA controlfe 


LS240 @ 

Misc Input 1 

LS04 

Dma invert. 

LS374 

DmaTest 

LS241 @ 

FDC status 

Dma lORd.lOM 

LSI 74 

Misc Control 1 

LS374 

KB data 

LS32 @ 

8253 Rd,Wr, 
EnIPAData 

LS273 

FDC State 

K1114A 
Clock 
(1.8432 
MHz) 

LS374 

Misc Clocks 1 



LS74 @ 

TOD Intr. 


Print 

er C 

introl 

i8251A 

Printer UART 

J9_ 

N75115 @ 

KBReq Rcvr 

LS240 

Mouse X,Y rec. 
Misc. Contr.1 




N265 @ 

KB Sel Diag 
Driver 

FPLAT 

KB data 
Pullup/do>wn 

DipSocket 

MPanel 

Connector 

FPLAT 

Alto Control 
Connector 

FPLAT 

KB Conn. 1 

FPLAT 

KBConn. 2 

N75189 

Printer Rcvr 

N75188 

Printer Dvr 


I DIP 
Orient. 


e 


h 


S3 74 

CPOut 

S240 

lOP Status 

LS175 

CPControl-1 

WiWUWKT 

LS32 @ 
ReadCSEn’ 

LS13a 

CSWE, WrTPC 

19 

LS374 
lOPReq., 
CPCIk sync 


LS175 

CPControl-2 



18 

F93427 

lOPReq. 





17 

RAM~B2 

12114 

12114 

12114 

L-l- ~ " 

12114 

12114 

16 

h 


PROM 

12716 

PROM 

Bank 3 


LS373 
Address Lo 


RAM-A2 

12114 

12114 

12114 

WTi'l f ~rm-1-1-ji* 

12114 

12114 

12114 

12114 

12114 


12114 


12114 


12114 


12114 


LS240 
SKY/b, /d 
I PRese t’_ 

LSI 38 


12716 
PROM 
Bank 2 


12716 
PROM 
Bank 1 


LS373 
Address Hi 


FPLAT 

Pull-up 


LS245 
IPData bus 


LS74 

Cpu Ready 


CPU 


LS138 
PROM Select 


n 


LS138 
I/O Select 
Bank 0 


12716 
PROM 
Bank 0 


LS08 
DmaTest, 
CpuResetIn’ 


IPlORdV/r’.Dmaq CpuRdVWr’ 


i8085A 


n8 


LS04 @ 
IPAddr.OO 
PCIock,IPReset 


LS353 

LS353 

LS74 

LSOO 

IPIORd’ 

IPMemRd’ 

IPDataOut 


IPIOWr’ 

IPMemWr’ 

CP Dma EndC 



K1114A 

Clock 

(6 MHz) 


15 

14 

13 

12 

11 

10 


FPLAT @ 
Misc. comp. 


V/D 1793 


_p8 


Floppy Controller 


r — 

I 

~i 

LSOO @ 

CP Dma EndC 

LS74 

FIDC DataReq 
FDC End Cnt 

LS245 

FDC-IPAData 

Lka _ . 

_ 


LS08 

LS32 @ 

.-J 


LS04 


K1114A 
Clock 
(16 MHz) 


S74 

Write Comp. 

LS74 

Write Comp. 

LS273 

Data Sep. 

F93453 

Data Sep. 

S163 

Clock Divider 

4 

LS253 @ 

Write Comp. 

S374 

Write Comp. 

LS74 

Data Sep. 

F93453 

Data Sep. 

S02 ® 

3 

N123 @ 

Head Load 

FPLAT 

Pullups 

r — 

1 


n 
_ 1 


2 

S240 @ 

Receivers 
SKY/a 

S240 

Drivers 

i 

Lka_ _ . 

- — — 

_i 

20 

1 


I/O Connector (25 pin female) 


1/0 Connector(37 pin female) 


Chip positions used: 136 
Chip positions ieft: 31 
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